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INTRODUCTION 


In the present report the 37 species of 
Amphibia, belonging to the families Lepto- 
dactylidae and Hylidae, that are known to 
occur in New South Wales east of the Divid¬ 
ing Range are described. Although there is 
this geographical restriction for the species 
included, there is no geographical restriction 
on the information presented for each species. 
That is, if an eastern New South Wales 
species is found in other areas, the available 
data from the other areas are given. 

Eastern New South Wales has an impor¬ 
tance in Australian herpetology that far ex¬ 
ceeds its proportionate area. About 40 per 
cent of the species of Australian frogs occur 


here. It is, furthermore, the region that has 
been studied most extensively and over the 
longest period of time. It was the center of 
activity for most of the Australian herpetolo¬ 
gists such as Krefft, Fletcher, Harrison, Fry, 
and Kinghorn. In addition, Krefft and 
Fletcher, as well as others, sent specimens of 
eastern New South Wales frogs to the British 
Museum where they were studied succes¬ 
sively by Gray, Giinther, Boulenger, and 
Parker. Lastly, the Australian Museum in 
Sydney has the finest collection of Australian 
amphibians in existence, and most of its 
specimens are from eastern New South Wales. 


MATERIALS AND METHODS 


The basis of this report is the information 
and specimens that I obtained during a year 
in Australia beginning in July, 1952. My 
work was made possible by a Fulbright 
Grant. Most of my field work was done in the 
Sydney area, especially near Killara. In addi¬ 
tion, trips of short duration were made to the 
following localities: Canberra; Armidale, the 
Blue Mountains, Kosciusko, and the south 
coast of New South Wales; Olinda and the 
eastern portion of Victoria; Lake St. Clair in 
Tasmania; the McPherson Range, Gladstone, 
Mackay, Cairns, and Rainsby Station (near 
Aramac) in Queensland; Alice Springs in the 
Northern Territory; and various places be¬ 
tween Morawa and Pemberton in Western 
Australia. 

Field observations were made on 62 trips 
at night and 57 trips during the day. The 
greatest portion of my time was spent in the 
laboratory of the Zoology Department at 
Sydney University in studying the adults, 
tadpoles, and early embryos that I collected 
in the field. Numerous cross fertilization ex¬ 
periments were performed, as it was felt that 
the information obtained would aid in an 
understanding of the interspecific relation¬ 
ships. 

Two months were spent in the Spirit 
House of the Australian Museum in studying 
the species included in the report, with the 
exception of Limnodynastes ornatus and Hyla 
ewingi . 


The information for each species is ar¬ 
ranged as follows: 

Common Name: The most widely accepted 
or most appropriate common names are used. 
I have coined names when suitable ones were 
not available. 

Diagnosis: The diagnosis indicates how 
the species can be distinguished from other 
species of frogs found in eastern New South 
Wales. It must be emphasized that the diag¬ 
nosis has this geographical limitation. It may 
not be adequate for distinguishing a New 
South Wales species from species found in 
other parts of Australia. 

Description: Except where otherwise in¬ 
dicated, the description of the form and 
coloration of the adult is based on living ani¬ 
mals. Measurements were made with calipers 
on preserved specimens. Body length is the 
distance from the tip of the snout to the 
cloacal opening. Tibia length is the length of 
the tibial segment of the leg measured when 
the leg is flexed. Head length is the straight- 
line distance from the tip of the snout to the 
posterior end of the jaws. Head width was 
measured by adjusting the calipers to make a 
snug fit on the head at the posterior end of 
the angle of the jaws. The only measurements 
given are body length. The other measure¬ 
ments are used to determine these ratios: 
tibia length/body length, head width/head 
length, head length/body length. For each 
ratio the mean value, standard error of the 
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mean, and observed range of the individual 
values are given. Where the standard error is 
given as 0.00, its value is less than 0.005. 

It should be noted that the ratios used are 
the reciprocal of those frequently employed 
in descriptions of frogs. There is a good reason 
for this change. The proportions most fre¬ 
quently used are the relative length of the 
tibia (or leg), the relative length of the head, 
and the relative width of the head. In the 
ratios that I am using the larger the part the 
larger the ratio. Thus, the longer the tibia, 
the greater will be the tibia length/body 
length ratio. If the reciprocal ratios had been 
used, an increase in the relative size of any of 
these parts would have led to a decrease in 
the ratio. The relative length of the fingers is 
determined by pressing the outstretched 
fingers together. 

Habitat: There is very little information 
in the literature on the places where Austra¬ 
lian frogs are found. Most of the information 
that is given, therefore, is based on my field 
observations. Photographs of the habitats 
are provided for many of the species. 

Voice: I have followed the conventional 
and unsatisfactory method of describing frog 
calls by attempting to find words, or com¬ 
binations of letters, that correspond to the 
sounds. 

Breeding Habits: Most of this informa¬ 
tion is based on data from field observations 
in the Sydney area. 

Embryonic Development: A special ef¬ 
fort was made to study the development of as 
many species of leptodactylids as possible 
because there is so little information on this 
subject to be found in the literature. The 
embryos were obtained from natural spawn¬ 
ings or by artificial fertilization of uterine 
eggs. The identification of embryos and tad¬ 
poles collected in the field was always verified 
by raising them to metamorphosis. The stages 
used to describe development are those de¬ 
fined in Pollister and Moore (1937). 

Geographic Distribution: The speci¬ 
mens in the Australian Museum, together 
with those in the American Museum of Nat¬ 
ural History, provide considerable data on 
geographic distribution. My own collection 
of nearly one thousand specimens is part of 
the American Museum of Natural History 
collection; they bear catalogue numbers 


higher than 58862. The localities where the 
specimens were obtained are listed by state 
and, within each state, from north to south. 
Locality records mentioned in the literature 
are given only if they are places other than 
those represented by specimens, and only one 
reference is cited for each locality. A map 
showing geographic distribution is given for 
each species. Localities represented by speci¬ 
mens are shown as large dots; localities men¬ 
tioned in the literature are shown as circles 
with a small dot in the center. The localities 
mentioned in the text and preceded by an 
asterisk are not shown on the map, either be¬ 
cause they could not be found or were poorly 
localized (“Cape York”), or because there 
were two localities with the same name in one 
state. 

Comments: This is a “catch-all” heading. 
Comments on the systematics, relations to 
other species, points of exceptional interests, 
and special problems are given here. 

Literature: An effort has been made to 
list all the serious literature for each species 
and to indicate briefly the scope of each 
reference. When an author has used other 
than the currently accepted name for a spe¬ 
cies, the fact is mentioned. 

Following the descriptions of the individ¬ 
ual species are several sections containing 
general information. First, there are keys for 
the identification of the Leptodactylidae and 
the Hylidae of eastern New South Wales. A 
synoptic list (as table 9) of all the species of 
Australian frogs appears next. It was thought 
desirable to include this for two reasons. 
First, there is no modern list of the Australian 
frogs, and, second, in the discussions of New 
South \\ ales frogs there were so many refer¬ 
ences to species not occurring in this state 
that it was necessary to give a synopsis of the 
entire fauna for reference. The section follow¬ 
ing consists of a list of all the names that 
have been applied to Australian frogs, 
together with the current status of these 
names. In an effort to make this list as useful 
as possible, the names are arranged alpha¬ 
betically, not under the currently accepted 
species as is the usual practice in systematics. 

The next section deals with geographic 
distribution. Here again, the primary purpose 
has been to assemble data. Lists of species 
have been prepared for all the states. It will 
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be possible, therefore, for a student to ascer- The last section lists the crosses that I 

tain if any of his specimens significantly ex- made among the various species of Australian 
tends the range of a species. frogs. 

CRITERIA FOR THE RECOGNITION OF SPECIES 


In order that the reader may be able to 
evaluate my taxonomic treatment of the 
various species, it seems appropriate that I 
state my understanding of the nature of spe¬ 
cies in frogs. In practice, systematics is a sub¬ 
jective art, and we still follow Darwin’s 
(1859) advice that in “ . . . determining 
whether a form should be ranked as a species 
or a variety, the opinion of naturalists having 
sound judgment and wide experience seems 
the only guide to follow.” It is, however, as 
difficult to recognize a naturalist with sound 
judgment as it is to recognize a “good” spe¬ 
cies. Some of the difficulty can be avoided by 
my listing the criteria that are used for the 
species category. 

I do not doubt for one moment that the 
systematises category “species” has a coun¬ 
terpart in nature. A species, in frogs, has the 
following characteristics: 

1. The individuals of a species that occur 
in the same region resemble one another 
closely in morphological, physiological, and 
behavioral characteristics as well as in the 
habitats they occupy. 

2. The intragroup resemblances among 
members of the same species are usually 
greater than the resemblances to the individ¬ 
uals of other species that live in the same re¬ 
gion. 

3. Within a species there are no genetic 
mechanisms that prevent interbreeding be¬ 
tween sympatric individuals of the opposite 
sex and the production of normal offspring. 

4. Under natural conditions, the individ¬ 
uals of one species rarely interbreed with in¬ 
dividuals of other species. This does not 
mean that hybridization is impossible in ex¬ 
perimental situations. There are many cases 
where individuals that belong to two species, 
as evidenced by their behavior in nature, can 
be crossed experimentally and can produce 
seemingly normal offspring. On the other 
hand, if individuals of two different sym¬ 
patric groups are unable to cross and produce 
normal offspring in nature and in the labora¬ 
tory, they are different species. 


For reasons that are discussed below, these 
criteria apply primarily to taxonomic situa¬ 
tions that are easily determined, i.e., to 
sympatric species. When one attempts to de¬ 
cide whether or not two allopatric popula¬ 
tions belong to the same species, the diffi¬ 
culties encountered are much greater. 

These criteria that serve as our “yardstick” 
in defining species are of two sorts. Criteria 1 
and 2 pertain to structure and habits, whereas 
criteria 3 and 4 pertain to the ability or in¬ 
ability freely to exchange genetic materials. 
We are employing a double standard, which 
may lead to a double answer. In those in¬ 
stances in which the two standards give 
different answers, the answer obtained from 
the genetic criteria is used. 

It might be added, parenthetically, that it 
is probably easier to apply this biological spe¬ 
cies concept to frogs than to any other group 
of vertebrates. They are perhaps the easiest 
of all vertebrates to study in the field, where 
their breeding habits can be observed. The 
techniques for handling their gametes are 
relatively simple and of easy execution. As 
it is feasible to apply the biological species 
concept to frogs, this group could serve as a 
test project in a newer systematics. It is not 
implied, however, that this report is such a 
project. 

The major problem in systematics is to de¬ 
cide whether two similar individuals or 
groups of individuals belong to one species or 
to two. It is not always possible to answer 
this question even when there is an abun¬ 
dance of material. It is necessary, therefore, 
to explore the various possibilities that can 
be realized and to suggest how a solution 
may be obtained. 

For purposes of discussion we will say that 
the two groups, the interrelations of which 
we are attempting to determine, differ in two 
ways. First, they can be morphologically 
similar or different, and, second, they can be 
sympatric or allopatric. This gives four cate¬ 
gories: morphologically similar and sym¬ 
patric, morphologically different and sym- 



158 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 121 


patric, morphologically similar and allopatric, 
and morphologically different and allopatric. 
Such a classification was suggested by Mayr 
(1948; see also Moore, 1959). The various 
possibilities of population interrelations that 
are realized in these four categories are here 
considered. 

1. Morphologically similar and sympatric. 
If two frogs are similar and sympatric, the 
initial supposition is that they belong to the 
same species. In the vast majority of situa¬ 
tions such a verdict would be correct, but is 
not invariably so. There are now well- 
authenticated cases in frogs of two groups of 
individuals that are morphologically similar 
and sympatric yet maintain their specific dis¬ 
tinctness. These are sibling species. Examples 
are known in Crinia (Main, 1957a; Little¬ 
john, 1957, 1958) and Ilyla (Johnson, 1959). 
Situations of this sort cannot be discovered 
readily, unless some difference in behavior 
suggests that the morphologically similar in¬ 
dividuals are not part of the same biological 
species. In frogs, the clue has always been 
differences in the breeding calls of the males. 
Once the groups have been defined on the 
basis of their calls, however, it is often pos¬ 
sible to find other differences as well. Thus 
the two groups may differ in breeding season 
or breeding habitat. In addition, minute 
morphological differences, previously thought 
to be merely intraspecific variations, may 
characterize the two sibling species. The most 
critical evidence of their specific distinctness 
is obtained when crosses are made between 
the two forms and the offspring prove to be 
abnormal. 

2. Morphologically different and sym¬ 
patric. The initial supposition in this case is 
that there are two species. If field observa¬ 
tions indicate that interbreeding between the 
two groups does not occur, this supposition is 
almost certainly correct. Data obtained from 
laboratory hybridizations must be inter¬ 
preted with caution. They are conclusive only 
if they show that normal offspring cannot be 
obtained, lhen one can be sure that two 
species are present. If seemingly normal off¬ 
spring are produced, one cannot conclude 
that the two groups are conspecific, for there 
are numerous cases in which normal hybrids 
are obtained from laboratory crosses of 
“good” species, that is, ones that rarely or 


never interbreed under natural conditions. An 
example from Australia is Limnodynastes 
peroni and Limnodynastes tasmaniensis. These 
do not interbreed in nature, but laboratory 
hybridizations result in the production of 
normal embryos. 

A major exception to the rule that two 
morphologically different sympatric groups 
are different species is observed in species 
with clear-cut polymorphs. In Crinia signi- 
fera of eastern New South Wales there are at 
least three well-marked color types. These are 
easier to distinguish from one another than 
many pairs of species, such as Limnodynastes 
tasmaniensis and Limnodynastes fletcheri. At 
various times in the past the different types 
have been described as new species. In this 
situation it is essential to have data on the 
behavior of the groups under natural condi¬ 
tions. In the case of the color types of Crinia 
signifera , the different polymorphs cross with 
one another in nature, the males have the 
same calls (at least to my ear), and the habi¬ 
tats and breeding habits are the same. In 
spite of the conspicuous differences in color 
pattern, the various polymorphs are members 
of the same biological species. In the labora¬ 
tory the different polymorphs can be crossed 
and the offspring are normal. (As stated 
above, this fact is not of critical importance; 
the data of hybridization experiments are 
critical only if it is found that normal hybrids 
cannot be produced.) 

3. Morphologically similar and allopatric. 
The initial hypothesis for this case should be 
that the two groups are conspecific. The first 
indication that this hypothesis is not always 
correct came from a study of Crinia “signi¬ 
fera" from eastern New South Wales and 
Western Australia (Moore, 1954a; Main, 
1957a). On the basis of morphological criteria, 
the eastern and western populations were 
previously thought to be conspecific. When 
individuals of the two populations are 
crossed, however, the hybrids are abnormal. 
The normal exchange of genetic materials 
seems impossible, so we must regard the two 
groups as different species. They are, in fact, 
allopatric sibling species. 

There is still another conceivable situation. 
It is theoretically possible that two morpho- 

ogically similar allopatric groups could pro¬ 
duce normal hybrids when artificially crossed 
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and still be distinct species. I know of no 
examples, and indeed it would require very 
special sorts of evidence to establish a con¬ 
vincing case. Nevertheless, a little reflection 
on the sorts of interrelations that can obtain 
between populations suggests that eventually 
examples of this sort will be found. 

4. Morphologically different and allopa- 
tric. When one is dealing with allopatric 
populations, the problem of identifying spe¬ 
cies may be difficult or even impossible. If two 
different, though presumably related, allopa¬ 
tric populations are encountered, should they 
be considered as different species, different 
subspecies, or the same species? When one has 
an abundance of specimens from the entire 
range of distribution, and these show a grad¬ 
ual cline of variation, the proper thing to do is 
to regard them as belonging to the same 
species. If there is a sharp break in the pat¬ 
tern of variation, but the differences are 
slight, perhaps the populations should be 
designated as subspecies. If, on the other 
hand, the differences are great, and especially 
if there are places where the two populations 
overlap without appreciable intergrading, the 
populations should be regarded as different 
species. 

It has been possible to apply these rules to 
only a few Australian frogs. In most cases the 
collections are inadequate, and the localities 
from which specimens are available are so 
scattered that one has a problem similar to 
that of dealing with island populations. For 
example, consider the case of the Crinia sig- 
fera- like frogs from the Mt. Kosciusko area 
which are somewhat different from members 
of this species found near Sydney. H. W. 
Parker (1940) judged them to be subspecifi- 
cally distinct and named them Crinia sig- 
nifera montana. Could it be that they are 
different species? The material, however, is 
insufficient to establish whether or not there 
is complete intergradation between the Syd¬ 
ney and Kosciusko populations, and the 
Kosciusko frogs might as well be inhabitants 
of a remote island. When individuals from the 
two localities are crossed, however, the off¬ 
spring develop in a perfectly normal manner 
(Moore, 1954a). On the basis of this observa¬ 
tion, plus the fact that the morphological 
differences are trivial, there is no reason to 
regard them as other than a single species. 


Yet again, there are true island populations 
of Crinia signifera- like frogs, in addition to 
these pseudo-island populations, that are the 
result of inadequate collecting. For example, 
according to H. W. Parker (1940) the individ¬ 
uals on the island of Tasmania differ some¬ 
what from those on the mainland. He named 
them Crinia signifera englishi. When popula¬ 
tions are restricted to different land masses 
that are well separated by an ocean barrier, 
intergradation is impossible. Nor is it possible 
to obtain the critical evidence of how the two 
groups would interact in areas of overlap. In 
situations of this sort cross-fertilization exper¬ 
iments have considerable utility. When one 
crosses individuals from Sydney and Tas¬ 
mania, the offspring develop normally. On the 
basis of the close morphological similarity of 
the two populations and their ability to cross 
successfully, there is no reason to think that 
more than one species is involved. 

A note of caution should be entered at this 
point. The reader may have been given the 
impression by this discussion that the tax¬ 
onomy of two closely related allopatric popu¬ 
lations is subject to exact treatment. Perhaps 
it was implied that, if two allopatric popula¬ 
tions can be crossed and produce normal 
offspring, they are the same species and, if 
they do not, they are different species. Such, 
most certainly, is not my belief. Let us con¬ 
sider the case of a widely distributed species 
with gradual clinal variation and every evi¬ 
dence of free interchange of genes between 
adjacent populations. This would be an ex¬ 
ample of a biological species in the true sense 
of this category. But all the individuals of 
such a species are not genetically similar. 
Cases are known in frogs ( Rana pipiens; 
Moore, 1946) in which individuals from 
widely separated parts of the species’ range 
cannot be crossed successfully, yet there is no 
evidence of any incompatibility between 
adjacent populations. It seems probable that 
Crinia signifera has an unbroken distribution 
from Sydney to Darwin, with free interbreed¬ 
ing between adjacent populations. I would, 
however, not be surprised if a cross of indi¬ 
viduals from these two widely separate local¬ 
ities would give a degree of hybrid defective¬ 
ness equal to that generally observed in 
interspecific crosses. Even if such were the 
case, I would regard them as members of the 
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same species. In all cases in which there is 
evidence for complete intergradation, I would 


adopt this view. 

It may seem illogical that hybrid defective¬ 
ness is regarded as sufficient evidence for 
there being two species in the case of geo¬ 
graphically isolated populations (New South 
Wales and Western Australian populations of 
Crinia signif era-like frogs, with their distribu¬ 
tion sundered by the Nullarbor Plain), 
whereas the same degree of hybrid defective¬ 
ness is ignored if there is a continuous inter¬ 
grading population, as in Rana pipiens. To 
me this dilemma merely reflects the fact that 
our existing system of classification does not 
and cannot express all types of inter-popula¬ 
tion relationships. Gene flow is possible if the 
populations are continuous, impossible if they 
are disjunct. 


ui in us l it uc cifcbumeu mat, ii two mor¬ 
phologically different allopatric populations 
can be crossed successfuly in the laboratory, 
they must be regarded as the same species. 
For this situation I can give only a hypotheti¬ 
cal example. Let us suppose that Limnody - 
nastes tasmaniensis and Limnodynastes pe- 
roniy as a result of some event in the past, 
have disjunct distributions instead of over 
lapping extensively as they actually do. We 
can pretend that Limnodynastes tasmaniensv 
is now restricted to Tasmania and Limnody¬ 
nastes perom to the mainland. In othei 
respects we shall leave the biology of these 
species intact. 

Let us now imagine that a zealous lumpei 
deades they are merely subspecies. In ou, 
hypothetical distribution there is no zone o 

? M' theref P re ’ no opportunity for on, 
to malce the critical observations on the inter 
relations of the two forms where they an 
sympatric. Our zealous lumper will offer 
prove his point by performing cross ferdliza 
tion experments and, finding that the tw< 
torms can be crossed and the offspring an 
normal, ,s satisfied that they are subspecies 
th * cas f- however, I would not concu 
Se b a Tsof th'-^KT COnspecific merely o. 

““r- T1 r diS ' 

ance that it would’seem more a’^ a ? Pear 

call them different s^cTes0? r 1PPr ° P [ mte t( 

is hypothetical, but there must thlS CaS 

this sort in nature. (There are num?"” 8 ° 
v are numerous ex 


amples in other groups of organisms, espe¬ 
cially in plants.) 

Enough data are already available to show 
that it is difficult, if not impossible, to devise 
a consistent scheme for the classification of 
allopatric populations of frogs. A summary of 
the different situations and of the possible 
taxonomic solutions follows. 

1. On the basis of morphological character¬ 
istics, two populations may be somewhat 
different in appearance and be regarded as 
conspecific (Crinia signifera from New South 
Wales and Tasmania); or they may be the 
same in appearance and not be regarded as 
conspecific (the Crinia signif era-like frogs 
from New South Wales and Western Austra¬ 
lia). 

2. On the basis of crossability, two popula¬ 
tions may be able to cross successfully and be 
different species (the hypothetical situation 
devised for Limnodynastes tasmaniensis and 
Limnodynastes peroni ); or they may not be 
able to cross successfully, yet be regarded as a 
single species (the Rana pipiens example). 

3. On the basis of the behavior of its periph¬ 
eral populations, a single species may consist 
of a continuously distributed group of allopa¬ 
tric populations, with the peripheral indi¬ 
viduals able to cross and give normal off¬ 
spring {Rana catesbeiana and probably the 
majority of American ranas); or the periph¬ 
eral populations may not be able to produce 
normal offspring when crossed {Rana pip 1 ’ 
ens ). 

4. On the basis of complete geographic 
isolation, two allopatric populations may be 
conspecific {Crinia signifera in New South 
Wales and Tasmania) or be different species 
(the Crinia signif era-like frogs of New Sout 
Wales and Western Australia). 

5. On the basis of the ability to cross m 

relation to the distance between the allopatric 
populations of a single species, individua s 
from localities 3500 miles apart may produce 
normal offspring {Rana pipiens from Verm on 
and Costa Rica) and others from localities 
only 1400 miles apart may produce abnorma 
offspring {Rana pipiens from Vermont an 
Florida). # , 

Clearly, there are no sure rules, of universa 
application, for the classification of allopatri 
populations. The arbitrary rules that I use ar 
these: If the distribution is continuous an 
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adjacent populations intergrade, I assume 
that a single species is involved. If the distri¬ 
bution is disjunct, or if material from inter¬ 
mediate localities is unavailable, and there 
are no data on the results of cross fertilization 
experiments, I guess as to the taxonomic 
status of the two forms. When guessing, I am 
a moderate lumper. (I probably err in some 
cases, such as in regarding Limnodynastes 
dorsalis as being a single species, for it may 
turn out to be several species.) 

A few remarks are here made concerning 
some of the other systematic categories. I 
have not thought it worth while to attempt a 
delimitation of subspecies for two reasons. 
First, the material available is not extensive 
enough for the task to be done satisfactorily. 
I he second, and probably the more impor¬ 
tant reason, rests on my belief that the de¬ 
scription of subspecies in frogs is of limited 
value. Nearly every species that I have 
studied shows geographic variation. The 


differences may be marked or subtle, but, 
nevertheless, they are there. The number of 
subspecies that can be recognized depends to 
a considerable extent on how thorough a 
study one wishes to make. Even when one 
restricts oneself to the usual external charac¬ 
teristics, it is a rule that considerable geo¬ 
graphic variation is found. When other, and 
possibly more important, characteristics are 
studied, it is found that they vary as well. 
Finally, when one knows enough about the 
biology of the species to attempt a delimita¬ 
tion of subspecies, he finds that the system of 
classification is not elegant enough to describe 
the variations adequately. 

No attempt has been made to revise the 
genera of Australian frogs or even those oc¬ 
curring in eastern New South Wales. Work of 
this sort would require, especially in the 
Leptodactylidae, a careful study of the inter¬ 
nal anatomy of many Australian and foreign 
species, and this has not been done. 
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THE FAMILY LEPTODACTYLIDAE 


Mixophyes fasciolatus Gunther 
The Great Barred Frog 
Plate 33, figure 1; text figures 1, 2 

Diagnosis 

The broad head, the large adult size, the 
irregular and elongate dark patch on the 
back, and especially the cross bars on the 
arms and legs distinguish this species from 
all other frogs in eastern New South Wales. 
The dorsal pattern and cross barring of the 
appendages appear at metamorphosis, en¬ 
abling one to identify both juveniles and 
adults. 

Some individuals of Lechriodus fletcheri 
have similar bars on the appendages. The 
adults of the two species can be distinguished 
by the following features: Lechriodus fletcheri 
is a smaller species (maximum body length 50 
mm compared to 101 mm. for Mixophyes 
fasciolatus) and has a rudimentary web 
between the toes, ridges that extend along the 
sides from the snout to the middle of the 

Si a /°™ rne teeth behi "d thechoanae. 
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On each side there is a black band that 
extends from the snout to the eye, and from 
the eye across the tympanic membrane. It 
terminates posteriorly about 2 to 5 mm. be¬ 
hind the tympanic membrane. There are 
usually brown blotches on the upper jaw. 

The dorsal sides of the arms and legs are 
pale brown, with narrow black cross bars. The 
cross bars on the arm widen posteriorly, and 
on the legs they widen both anteriorly and 
posteriorly. In some individuals the bands on 
the posterior surface of the thighs have be¬ 
come so wide that this area is black with only 
a few irregular white spots. 

The ventral surface is white, except for a 
dark grayish wash along the lower jaw and 
occasional mottling on the throat, which 
is usually more prominent in males than in 
females. 

In general shape, Mixophyes fasciolatus is 
broad of head and body. The largest specimen 
that I have seen is a female 101 mm. in length 
from Dunoon on the Richmond River, New 
South Wales (Australian Museum No. 7493). 
Most adults fall in the 50- to 80-mm. range. 
The head is wide and long, the head width/ 
head length ratio averaging 1.07 ±0.05 (1.02- 
1.17) and the head length/body length ratio 
averaging 0.42 + 0.02 (0.38-0.44). The legs 
are of moderate length, the tibia length/body 
length ratio averaging 0.64 + 0.05, (0.5 
0.68). These data are for the nine specimens 
in the American Museum of Natural History 
which vary from 58.0 to 90.6 mm. in body 
length. 

The tympanic membrane is distinct an 
oval. Its axis is dorsoventral or tipped slig t > 
towards the eye. 

The fingers are not webbed (fig- 
they are arranged according to length, 
sequence is 3>1^2 = 4. The inner metaca- 
pal tubercle is elongate and well develops 
the outer metacarpal tubercle is ova an 
moderately well developed. « 

The toes are webbed, the amount o 
bing varying. In most specimens the ° u 
toe has three joints free, but in others o 
two joints are free. The greatest ainol !j\ eDS 
webbing that I have seen is in some sp eC1 . f 
from northeast New South Wales. The i 
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Fig. 1 . Mixophyes fasciolatus. Open mouth, hand, and foot. 
A.M.N.H. No. 13326. Byron Bay, New South Wales. 


metatarsal tubercle is elongate and moder¬ 
ately well developed. There is no outer meta¬ 
tarsal tubercle. The soles of the feet are black. 

The tongue is broad and generally has a 
slight notch at the posterior end (fig. 1). The 
vomerine teeth are between the internal 
openings of the nostrils. In some individuals 
those of the two sides meet, but in most there 
is a slight separation. 

Habitat 

I have found adults of this species on the 
floor of the rain forest at Binna Burra, 
Queensland, and along the sandy banks of the 
Grose River at Blackheath in the Blue Moun¬ 
tains of New South Wales. In both localities 
the individuals were taken at night. 

Fletcher (1889) describes it as a "diurnal 
frog haunting the banks and creeks in deep 
shady gullies.” The same author (1892) lists it 
as one of “the species frequenting the semi- 
tropical brushes of our northern river dis¬ 
tricts, or the sequestered gullies of the Blue 
Mts., or the Illawarra Range.” Harrison 
(1922) collected metamorphosing individuals 
in a small creek running through a grass pad- 
dock. 

I have collected large tadpoles in the 
Coomera River, a swift-flowing mountain 
stream near Binna Burra, Queensland (pi. 27, 
fig. 1), at an elevation of 2400 feet. Others 
were taken in a small mountain brook near 
the top of Point Lookout near Ebor, New 
South Wales, at an altitude of 5000 feet. 
Available data seem to indicate that this 
species occupies a variety of habitats from 


lowland coastal rivers to the highest moun¬ 
tain brooks found within its range. 

Breeding Habits 

I have not observed the breeding of this 
species and cannot find any accounts in the 
literature. Fletcher (1889) mentions that 
clasping is axillary. 

Embryonic Development 

Nothing is known of the early develop¬ 
ment. Tadpoles are of considerable interest in 
being of the “mountain-brook” type. They 
show the chief features correlated with life in 
fast-running waters, such as small tail fins, a 
streamlined body, a wide muscular portion of 
the tail, and a suctorial mouth. 

The tadpoles are approximately 65 mm. in 
total length immediately before metamorpho¬ 
sis. The coloration of the dorsal side is a rich 
dark brown, almost sepia. There are numer¬ 
ous golden pigment cells, which vary from 
small dots to near invisibility, the state of 
expansion probably being due to light condi¬ 
tions. In some tadpoles there is a suggestion 
of indistinct black spots on the dorsal side. 
The lateral lines are prominent. The ventral 
side is grayish, with numerous golden pig¬ 
ment cells. In some animals the muscular 
portion of the tail, the dorsal fin, and the 
posterior third of the ventral fin have small 
clusters of melanophores. These give the tail a 
mottled appearance. In others the tail is uni¬ 
formly dark. 

The hind legs are covered by a membrane, 
which remains over them until the last stages 
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The cloaca is on the right side, and the 
spiracle is on the left. 

The pupil is slightly oval, the long axis 
being vertical. At the completion of metamor¬ 
phosis two juveniles were 20.0 and 21.2 mm. 
in body length. They had the adult color pat¬ 
tern. The dorsal third of the iris was of a 
beautiful copper color that resembled a glow¬ 
ing ember. 

Geographic Distribution 

Mixophyes fasciolatus is restricted to the 
mountains and coastal districts of eastern 
Queensland and eastern New South Wales 
(fig. 2). It is found in the coastal rivers of New 
South Wales and at an elevation of 5000 feet 
(Point Lookout, near Ebor, New South 
Wales). The northern and southern limits are 
Speewah (just west of Cairns), Queensland, 
and Kiama, New South Wales. The type 
locality is the Clarence River, New South 
Wales. 

This species avoids the Sydney area but is 
known from nearby localities such as Gosford, 
the Blue Mountains, and the Illawarra dis¬ 
trict. 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Mullumbimby (No. 12308) 

Richmond River (No. 5090) 

Dunoon, Richmond River (Nos. 7493, 7494) 
Clarence River (No. 6791) 

Lowana, Dorrigo (Nos. 7550, 12642-12656) 
Dorrigo Scrub (No. 10456) 

Warrell Creek, Nambucca River (No. 4247) 
Gurravembi, Nambucca River (Nos. 6285, o2o , 
6289, 6291) . 

Nambucca River (Nos. 5872-5874, 5876, 587/, 
9463, 13543) 

Williams River (Nos. 9217, 9218, 9220, 9226) 
Blue Gum Knob, Upper Chichester (Nos. 7 
7623) 

Wyong (No 10506) 

Palmdale, Wyong (No. 12081) 

Avoca, near Gosford (Nos. 8472, 6499) 
Kurrajong Heights (No. 7479) 

Mt. Irvine (Nos. 12788, 12789) 

Blackheath (No. 10063) 

Mt. Wilson (Nos. 8237-8329, 12567) 

Moss Vale district (No. 8455) 

Burrawang (No. 7587) 

Illawarra (No. 7567) 

Kiama (No. 6792) 
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The American Museum of Natural History 
has specimens from: 

Byron Bay (No. 13326) 

Ourimbah (No. 13327) 

Grose River, near Blackheath (No. 58862) 

New South Wales localities reported by 
other authors, in addition to those listed 
above, are Springwood (Fletcher, 1889), 
Tweed River (Fletcher, 1892), Lismore 
(Harrison, 1922), Salisbury (Loveridge, 
1935), Pine Mountains* (Keferstein, 1868a; 
this may be a Queensland locality), Upper 
Maring River* (H. W. Parker, 1940; the 
“Maring” River may be the Manning River), 
Cox River in the Blue Mountains and Ulong 
(Slevin, 1955). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Millaa Millaa, Atherton Tableland (No. 10909) 
Cairns district (Nos. 770, 4693) 

Almaden (No. 9284) 

Pine Mountain (Nol 6794) 

Mt. Tambourine (Nos. 8937, 8939) 

MacPherson Range (No. 9369) 

The American Museum of Natural History 
has specimens from: 

Speewah (No. 54183) 

Ravenshoe (Nos. 19941, 19942, 19944, 19945) 
Binna Burra, Beechmont (No. 58863) 

Queensland localities reported by other 
authors, in addition to those listed above, are 
Lake Barrine in the Atherton Tableland, 
Bellenden Ker Range, Bunya Mountains 
(Loveridge, 1935), and Malanda (Andersson, 
1916). 

Comments 

One problem concerning Mixophyes fascio- 
latus is very interesting, but I have not the 
material necessary to provide the answer. 
There is some evidence suggesting that two 
species or subspecies may be involved. As 
noted above, the tadpole of this species is of 
the “mountain-brook” type. At least this is 
true for Point Lookout (Ebor, New South 
Wales) and Binna Burra (Beechmont, Queens¬ 
land) where tadpoles were taken in swift- 
flowing streams. Mixophyes fasciolatus occu¬ 
pies quite a different sort of habitat as well, 


namely, the slow-moving coastal streams and 
rivers of New South Wales. It would be of 
interest to know w r hat the tadpoles from the 
coastal lowlands are like. A “mountain- 
brook” type of tadpole would seem an unnec¬ 
essary specialization for such a habitat. 
Perhaps there are actually two species, one 
with the “mountain-brook” tadpoles and an¬ 
other with tadpoles lacking this specializa¬ 
tion. 

There is other evidence for this suggestion. 
Long ago Fletcher (1892) reported that speci¬ 
mens from the Richmond and Tweed rivers 
of northeastern New South Wales differed in 
leg length and webbing from the types, as 
well as from specimens collected in the Blue 
Mountains. Slevin (1955) noted unusually 
full webs on two of three Ulong specimens. 
Specimens in the Australian Museum from 
Lowana, Mullumbimby, and Dunoon, New 
South Wales, have more extensive webbing 
than specimens from other areas, and they 
differ in pigmentation as well. A specimen 
(A.M.N.H. No. 58862) from the Grose River 
Valley in the Blue Mountains has a similar 
well-developed web. It differs from upland 
specimens in other characters also. Field w r ork 
in the New' England highlands, the Mc¬ 
Pherson Range, and the adjacent coastal 
lowdands should settle the question as to 
whether there is one species or two. 

It will be noticed from figure 2 that there is 
a gap in the known distribution of Mixophyes 
fasciolatus , but so little collecting has been 
done along the coast of central Queensland 
that this gap cannot be taken as well estab¬ 
lished. Loveridge (1933a) recognized the 
north Queensland population as a distinct 
subspecies, Mixophyes fasciolatus schevilli , 
but mentioned that there was some doubt of 
its validity, ow r ing to an insufficiency of 
material at his disposal. Andersson (1916) 
remarked on the north Queensland individ¬ 
uals. H. W. Parker (1940) followed Loveridge 
in recognizing a northern subspecies, but he 
did not have specimens from north Queens¬ 
land for study. 

Mixophyes fasciolatus schevilli w r as differ¬ 
entiated from the southern populations be¬ 
cause of the possession of more extensive 
w'ebbing. After examining the extensive series 
in the Australian Museum, which includes a 
paratype of schevilli , I do not believe it neces- 
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sary to recognize this northern subspecies on 
the basis of the characters given by Love- 
ridge. Many specimens from northeastern 
New South Wales have even more extensive 
webs than schevilli , and, furthermore, the 
difference is so trivial that little would be 
gained by emphasizing it. Slevin (1955) men¬ 
tioned the fact that some of his New South 
Wales specimens had webs as extensive as 
those thought diagnostic for schevilli . 

If there is a large gap in the distribution of 
Mixophyes fasciolatus, it may well be that the 
northern and southern populations have 
diverged, but there is not sufficient evidence 
at this time to indicate that they have. 


1 he original description, which includes 
good figure, of the genus Mixophyes and tl 
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para types are in the Museum of Comparative 
Zoology. 

The species is mentioned by Aflalo (1896), 
Johnston (1912), Fry (1912), and Barrett 
(1943). 

Cyclorana alboguttatus (Gunther) 

The Striped Burrowing Frog 
Plate 34, figure 1; text figures 3, 4 

Diagnosis 

Cyclorana alboguttatus can be distinguished 
from other eastern New South Wales frogs by 
a combination of these characters: the thumb 
is longer than the second finger and oppos¬ 
able, the body is moderately stout, there are 
no pads (as are present in Hyla) on the fingers 
or toes, the inner metatarsal tubercle is equal 
to the length of first toe, and usually there is a 
light median dorsal stripe. 

In general body form and in the coloration 
of preserved specimens, Cyclorana alboguttatus 
has a superficial resemblance to Hyla aurea 
raniformis . Both have a light dorsal stripe, 
dorsolateral folds, frequently round white 
spots on the posterior surface of the thigh, 
and a granular belly. The two can be readil) 
distinguished, because Cyclorana alboguttatus 
lacks finger and toe pads and has the fi r =t 
finger longer than the second. Hyla aurea 
raniformis has small pads on the fingers an 
toes, and the second finger is longer than t e 
first. As a further check, the inner metatar 
tubercle should be examined. In Cyclotana 
alboguttatus it is as long as the. first toe, 
whereas in Hyla aurea raniformis it is IT1UC 
shorter. 

Description 

The following description is based on indi 
viduals from Rainsby Station, near Arama, 
Queensland. I did not encounter this speci 
in New South Wales. f e 

The general coloration of the dorsal sur< 
is olive-gray. There is a very pale n< ? .. 
stripe that extends along the dorsal1 mi ^ 
from near the snout to the cloaca. 1 here ^ 
irregular dark spots on the back that tea 
be arranged in four to six vaguely e ^ 
longitudinal rows. There is a brown stnf> 
each side extending from the snout t r 
the nostril to the eye and from t e ^ 
through the tympanic membrane an 
the side of the body. 
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Fig. 3. Cyclorana alboguttatus. Open mouth, hand, and foot. A.M.N.H. 
No. 58903. Rainsby Station, near Aramac, Queensland. 


The dorsal surface of the arms and legs is 
olive-gray, with irregular and indistinct dark 
blotches. The posterior surface of the thighs 
has numerous small, pale, yellowish green 
spots, which are ringed with black. The an¬ 
terior surface of the thighs is similar in most 
specimens, but in others the light areas are 
irregular. 

The throat is white, with a brownish mot¬ 
tling that may be restricted to the sides or may 
reach the midline. The rest of the ventral sur¬ 
face is white. The iris is golden. 

There is a fairly prominent dorsolateral 
fold on each side, and there may be one or two 
additional incomplete and rather indistinct 
rows of elongate warts. The posterior half of 
the ventral side is finely granular. 

This is a moderately robust species. The 
largest individual I have seen is a female 64.3 
mm. in body length. H. W. Parker (1940) 
records a female that is 65 mm. The legs are 
short, the mean tibia length/body length 
ratio being 0.49 ±0.01 (0.48-0.52). The head 
proportions are not extreme. The head width/ 
head length ratio is 1.00±0.01 (0.98-1.02), 
and the head length/body length ratio is 0.41 
±0.01 (0.39-0.42). These measurements are 
based on 11 specimens varying in body length 
from 47.2 to 64.3 mm. Nine of these are now 
in the collection of the American Museum of 
Natural History. All were collected at 
Rainsby Station, Aramac, Queensland. 

The tympanic membrane is distinct. 


The fingers (fig. 3) differ in length as fol¬ 
lows: 3>4=1>2. If they are examined with 
a hand lens, they will be seen to have flanges 
on each side. The inner metacarpal tubercle is 
elongate. The outer metacarpal is oval and 
may be almost divided in two. 

The toes are moderately webbed, two joints 
of the fourth toe being free (fig. 3). There is a 
metatarsal tubercle on the inner but none on 
the outer side. It is elongate and well devel¬ 
oped, as is usual with burrowing forms. 

The tongue is a broad oval, and it has a 
slight nick on the posterior edge. The vo¬ 
merine teeth are between the internal nostrils. 
They are in elongate series which are slightly 
separated in some individuals but which 
nearly meet in others. 

Habitat 

This species has been recorded from a 
diversity of habitats varying from those with 
high rainfall (Mt. Wilson, New South Wales) 
to others in semi-arid regions (Rainsby Sta¬ 
tion, Aramac, Queensland). My only field 
experience with this species was at Rainsby 
Station, Aramac, Queensland, during the dry 
season. A few adults were calling at night. 
They were sitting on the moist earth under a 
water trough. Other individuals were ob¬ 
tained by digging in recently moistened earth 
in a garden. They were 6 to 10 inches below 
the surface. These individuals were well ex¬ 
panded, and a considerable amount of fluid 
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Cape York, Queensland, to Mt. Wilson (?)> 
New South Wales. The most western record 
is Alexandra, Northern Territory (or possibly 
Kings Sound, Western Australia). The co¬ 
types are from Port Denison (at Bowen, 
Queensland) and Cape York. 

NEW SOUTH WALES RECORDS 

Boulenger (1882) and H. W. Parker (1940) 
have a questionable record from the Clarence 
River. Loveridge (1935) lists a specimen from 
Mt. Wilson in the Blue Mountains (but see 
further under comments, below). 

QUEENSLAND RECORDS 

The American Museum of Natural History 
has specimens from: 

Rainsby Station near Aramac, Queensland (N° s * 

58894-58903) 

Rockhampton (No. 23577) 

Giinther (1867), Boulenger (1882), and H. 
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W. Parker (1940) record specimens from Port 
Denison and Cape York. Loveridge (1935) 
lists specimens from Eidsvold and Brisbane. 
Slevin (1955) collected specimens at Coomoo- 
boolaroo (15 miles north of Duaringa) and 
Kolonga Creek (25 miles north of Gin Gin). 

NORTHERN TERRITORY RECORDS 

Loveridge (1935) records a specimen of 
Cyclorana alboguttatus from Alexandra (M.C.Z. 
No. 11647). H. W. Parker (1940) suggested 
that this specimen might be Cyclorana aus¬ 
tralis, on the basis that the British Museum 
has a specimen of Cyclorana australis col¬ 
lected at the same time and place (but 
Parker calls it Alexandria), implying that 
Cyclorana alboguttatus and Cyclorana australis 
might not be expected to occur together. 
Loveridge (1949) has reaffirmed his identifi¬ 
cation. Because I have taken both species (pi. 
33, fig. 2; pi. 34, fig. 1) at Rainsby Station, 
Aramac, Queensland, there is no doubt that 
the two species occur together (also see 
Mitchell, 1955). 

WESTERN AUSTRALIA RECORDS 

Fletcher (1898) reports that this species 
occurs at Kings Sound, Derby, and at the 
junction of the Fitzroy River and Margaret 
Creek. These Western Australia records are 
in need of confirmation. They are entered in 
figure 4 with considerable misgivings. 

(I did not examine this or any other species 
of Cyclorana in the collection of the Austra¬ 
lian Museum so am unable to give more com¬ 
plete data on distribution.) 

Comments 

Cyclorana alboguttatus is included among 
the eastern New South Wales frogs mainly on 
the basis of Loveridge’s (1935) mention of a 
specimen (M.C.Z. No. 18529) from Mt. 
Wilson. It seems improbable to me that this 
species occurs in the Mt. Wilson area. An 
attempt to check this doubt by examining the 
specimen has not been possible. Dr. Ernest 
Williams, the Curator of Amphibians at the 
Museum of Comparative Zoology, is unable 
to locate the specimen and further adds that 
the catalogue now lists No. 18529 as Mix- 
ophyes fasciolatus . 

Literature 

This species was described as Chiroleptes 
alboguttatus by Gunther (1867). The type 


localities are Port Denison and Cape York. 
There are four cotypes in the British Museum 
(Natural History). Gunther was not entirely 
sure whether his specimen differed from 
Chiroleptes inermis or not. In 1868 Gunther 
mentioned the addition of a specimen to the 
British Museum collection. Cope (1889) put 
the species in the genus Mitrolysis . 

Other descriptions, which include geo¬ 
graphical records, are given by Boulenger 
(1882, as Chiroleptes alboguttatus , with a 
drawing of an adult); Nieden (1923, as Mitro¬ 
lysis alboguttatus , with Boulenger’s figure 
redrawn); Loveridge (1935, as Mitrolysis 
alboguttatus ); H. W. Parker (1940), and 
Slevin (1955, with a photograph of a dead 
specimen, under the name Cyclorana albogut¬ 
tatus). 

Fletcher (1898, as Chiroleptes alboguttatus) 
gives records from Western Australia, and 
Boettger (1892, as Chiroleptes alboguttatus) a 
record from Queensland. 

Sweet (1908, as Chiroleptes alboguttatus) has 
studied the nephrostomes and the connection 
between the vasa efferentia and the kidney. 
Dawson (1948, 1951) has studied the his¬ 
tology of the kidney. 

The relation of this species to Chiroleptes 
( = Cyclorana) inermis is discussed by Stein- 
dachner (1868). 

Lechriodus fletcheri (Boulenger) 
Fletcher’s Frog 
Plate 34, figure 3; text figures 5, 6 
Diagnosis 

The ridges of skin that extend along the 
sides from the snout to the middle of the body 
plus the rudimentary webbing of the toes dis¬ 
tinguish this species from all others in eastern 
New South Wales. These characteristics per¬ 
mit identification of preserved specimens. 

Description 

In life this frog varies from a dark olive- 
brown to nearly black on the upper parts. A 
few black spots are usually present, a bar 
between the eyes being the most frequent. 
The most distinctive feature is a light-colored 
ridge of skin that extends from the snout 
through the eye, across the top of the tym¬ 
panic membrane, and then along the side of 
the body to a termination immediately pos¬ 
terior to the level of the arms. There is always 
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Fig. 5. Lechriodus fletcheri. Open mouth, hand, and foot. A.M.N.H. 
No. 58953. Binna Burra, Beechmont, Queensland. 


a black stripe below that portion of the ridge 
posterior to the eyes and in some specimens in 
the more anterior region as well. In addition 
to the ridge already referred to, the dorsal 
surface is covered with small ridges and 
minute tubercles that tend to be arranged in 
rows parallel to the long axis of the body. 
These minute tubercles are present on the 
appendages as well. 


l he upper jaw is edged with small blac 
markings, and, in addition, there is frequent 
a large dark patch below the eye. In son 
specimens the dorsal surfaces of the appem 
ages are cross barred with narrow bla< 
bands, but in others these are lacking and tl 
coloration is the same as the remainder of tl 
upper surface. 


i he posterior surface of the thigh vai 
from dark olive-brown to nearly black '] 
ventral surface of the foot is black 

Ihe under parts are white, and there i 
am speckling of olive-brown on the thrc 
T he edge of the lower jaw is dark 

In b0dy 

Wales (Nos. 1261^2634)^1^ eW f S L 
are males with well A i Eleven of th 
The mean^ n± V of°^ d nUptial P a 


length/body length ratio is 0.59 + 0.01 
(0.58-0.61). In eight females with spatulate 
fingers the mean body length is 46.8 mm. 
range, 45.0-49.5), and the mean tibia 
length/body length ratio is 0.58 + 0.02 (0.56- 
0.62). 

One female and two males in the American 
Museum of Natural History, from Ravens- 
hoe and Binna Burra, Queensland, respec¬ 
tively, range in body length from 43.6 to 
45.1 mm. Their mean tibia length/body 
length ratio is 0.59 (range, 0.59-0.60). The 
mean head width/head length ratio is 1-0 
(range, 1.06-1.07) and the head length/body 
length ratio is 0.36 for all of the specimens. 

The tympanic membrane is distinct an 
oval, the long axis being vertical. 

The fingers have a rudimentary web ( £• 
5); arranged according to length, the se 
quence is 3 > 2 > 1 ^4. 

There is a marked sexual dimorphism asso 
ciated with the fingers. In the series o 
Australian Museum specimens collecte 
Lowanna, New South Wales, in January 
1943, the males have dark areas on the ots 
side of the first, second, and, in some ca ’ 
third fingers, and usually on the me( ^ l ? n t Lg Se 
of the inner metacarpal tubercle. I * 
areas are examined at a magnification o 
or greater, they are found to consist o 111 ^ 
tiny spines. Similar spines also occur 
outer edge of the fifth toe and usually ° 
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small tubercles scattered over the dorsal sur¬ 
face. The spines on the hand probably aid the 
male in holding the female during spawning. 
The female lacks these spines but her first and 
second fingers are spatulate, which is a char¬ 
acteristic of those species producing foam 
nests. Noble (1931, p. 114) has figures of the 
hand of a male and a female Lechriodus 
melanopyga , a species that is very similar to 
Lechriodus fietcheri . 

The toes have a rudimentary web, four 
joints of the fourth toe being free (fig. 5). 
There is an inner, but no outer, metatarsal 
tubercle. The males have well-developed lat¬ 
eral fringes on the toes. These are folded over 
the toes to form a loose sheath. The females 
have rudiments of these fringes. 

The tongue is of medium width (fig. 5). 
The vomerine teeth are in two rows posterior 
to the choanae. The two rows meet at the 
midline and extend laterally to the outer edge 
of the choanae. 

Habitat 

I have encountered this species in streams 
and pools in the rain forest near Binna Burra, 
Queensland (pi. 27, fig. 1). In this area it was 
found at 2100 and 3000 feet. Fletcher (1891a) 
refers to it as a “brush-haunting species.” 
Fry (1915) records it from Ourimbah, New 
South Wales, and writes, “Ourimbah is about 
forty miles north of Sydney and is the south¬ 
ern termination of a stretch of ‘Dorrigo 
Scrub' country possessing the same geological 
and botanical features as that in which the 
types were procured.” (The types were from 
Dunoon, Richmond River, New South 
Wales.) 

Slevin (1955) found Lechriodus fietcheri at 
Ulong, New South Wales, “ ... in the virgin 
rain forest where timber was being cut. Ruts 
formed by the heavy tires of the logging 
trucks along the roads and filled with water 
by the night rains were their favorite haunts. 
On the collecting date, February 15, these 
frogs were breeding and the puddles contain¬ 
ing heavy patches of gelatinous froth contain¬ 
ing quantities of small, black eggs.” 

Voice 

The call of the male is a single note that 
may be described as “g-a-r-r-up.” Each note 
is deep, loud, and has a duration of about one 


second. It is repeated at short intervals. This 
call was heard during the daytime while the 
male was in a pool with eggs that had recently 
been laid. 

Breeding Habits 

On December 19, 1952, two egg masses 
were found at 3000 feet on Bower Bird 
Creek, a small mountain stream near Binna 
Burra, Queensland. Each mass was in a sepa¬ 
rate pool, and the pools were about 1 meter 
in diameter and 15 cm. deep. Water was 
flowing slowly through the pools, which had 
a thick layer of dead leaves on the bottom. 
The water temperature was 16° C. The egg 
masses were of the foam type and were 
similar to those of Limnodynastes peroni % 
Limnodynastes tasmaniensis , and A delotus 
brevis . Each mass was about 8 by 14 cm. in 
length and breadth and about 2 cm. in thick¬ 
ness. Identification was established by rais¬ 
ing the embryos to metamorphosis. Tad¬ 
poles of Lechriodus fietcheri were found in the 
pool, and they seemed to be eating the eggs. 

Tadpoles of this species were found at a 
second locality near Binna Burra, namely, in 
a small pool of standing water adjacent to the 
Coomera River (altitude 2400 feet; pi. 27, 
fig. 1). Once again the identification was made 
by raising the embryos to metamorphosis. 

Slevin (1955) found embryos of this species 
on February 15 at Ulong, New South Wales. 

Embryonic Development 

These observations on the development of 
Lechriodus fietcheri were made on a single 
group of embryos collected at Binna Burra, 
Queensland, during the early afternoon of 
December 19, 1952. The embryos were early 
blastulae (stage 7), which means that they 
must have begun development early in the 
morning of the same day. They had a diam¬ 
eter of 1.7 mm. The animal hemisphere was 
black, and the vegetal hemisphere was nearly 
white. 

There was nothing unusual about the early 
stages of development; they closely resembled 
those we think of as typical for frogs, such as 
Rana sylvatica (Pollister and Moore, 1937). 

At 48 hours the embryos were early neu- 
rulae (stage 14), and elongation had begun, 
the length and width being 2.2 and 1.6 mm. 
By evening of this day the tail-bud stage was 
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reached (stage 17), and the embryos were 3.7 
mm. in length. The pronephric swellings, 
olfactory organs, suckers, and external indi¬ 
cations of myotomes had appeared. That the 
gill plate was unusually large was the first ex¬ 
ternal difference from the usual Rana type 
noted in the development of Lechriodus 
fletcheri. 

Stages 19 (heart beat) and 20 (gill circula¬ 
tion) are reached after three days of develop¬ 
ment. The stage-20 embryo is 6.0 mm. in 
length. Once again the external form is al¬ 
most identical with that of Rana with the ex¬ 
ception of gill structure. The gills begin as 
three parallel ridges on the gill plate. The 
long axes of these ridges are vertical. The 
anterior ridge is the largest and the posterior 
the smallest. The ridges, in a few hours after 
they appear, become divided into the gill 
filaments. The result is three vertical rows of 
overlapping filaments, each row consisting of 
from six to eight finger-like filaments. 

The operculum begins to overgrow the gills 
when the embryos are four days old. The 
length at this time is 8.5 mm. The tail fin 

L t r S r nt aS is much of the bo dy epi¬ 
dermis. The eyes, which are unusually small 

have black pigment, and the loops of the gut 
can be distinguished. 6 gut 

Ienllh T^ day em ? ry ° S are 1L2 mm. in 
-ii ‘ . operculum has overgrown the 

side Th? I 7 ’ an u d the Spiracle is °n the left 

‘h«r appeai*^ The 

prominent, an unusual . " 

P^haveal^pSj” 5 '™'- 



between 11° c. Vndb,T e aK UCt "‘ 
was about 18° r a ana the avei 
not possible with com Parisons 

tea, but I bdleve thn, Tt t ™P<w 
develops more ra I ,id|!T i "* m<i " s Jletc 

» - 

'“Sth. are 13.0 mra 

the suckers have nl are pres 
The anus is open Melan^T* disa PP ea 


myotome area of the proximal half of the tail. 
There are no golden pigment cells at this 
stage. 

By 26 days the tadpoles reach a length of 
33 mm., the maximum size. Both the dorsal 
and ventral surfaces have numerous melano* 
phores and also numerous golden chroma* 
tophores. The tail, except for the ventral fin, 
is heavily pigmented. The intestine appears 
as a series of parallel folds extending across 
the body. The anus is very large and opens 
on the right side of the ventral fin. The junc¬ 
tion of the body and the tail forms a right 
angle, when viewed from above, which gives 
the body a “chopped-off” appearance. The 
eyes are small and close together. The mouth 
is almost terminal in position. It is fringed by 
a nearly complete single row of oral papillae, 
these being absent only from the middle por¬ 
tion of the upper lip. There are two rows of 
teeth above the upper jaw (the second being 
broken in the center), three (rarely, four) 
short rows on each side of the jaws, and three 
rows below the lower jaw. The row immedi¬ 
ately below the lower jaw is interrupted in 
the center. The hind legs are pigmented and 
completely formed. The arms are also fully 
formed at this time and can be seen through 
the skin. 

After 31 days of development, the arms on 
some of the tadpoles emerged. The tail was 
resorbed in a few days, and the juvenile stage 
began. The characteristic ridges and warts 
of the adult appear at this time, so identifies 
tion can be made at this early stage. e 
body length of the newly transformed young 

is 10.0 to 10.5 mm. . 

The tadpoles of Lechroidus fletcheri can 
distinguished from those of the other Austra^ 
lian species with which I am familiar y 

combination of these characteristics: anus 

right; terminal mouth; cross folding of t c 1 
testine; and the fact that the posterior pa 
the body forms a right angle with the: tai • 

The tadpoles of this species were t e 
voracious of the many forms that 
raised. They were cannibalistic, an » u . 
an excess of food was kept in their aqu 
the smallest individuals were knle 
eaten. On several occasions they ope d 
injured tadpoles. When these were owr 
into the aquaria the Lechriodus ta P° ^ 
came frenzied and literally tore t e i 
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tadpole apart in a few minutes. It would be 
of interest to know if tadpoles of other species 
can survive in pools containing Leckriodus 
and to what extent Leckriodus depends on 
cannibalism for nutrition in the tadpole 
stage. In this connection it might be men¬ 
tioned that the pools in which the eggs of 
Leckriodus were collected contained many 
tadpoles, and these were busily feeding on the 
newly laid eggs. 

Geographic Distribution 

Leckriodus fletcheri is found in New Guinea 
and in the mountains and coastal districts of 
eastern Queensland and eastern New South 
Wales (fig. 6). Its known altitudinal range 
extends from near sea level to 3000 feet. The 
most northern Australian record is Raven- 
shoe, Queensland, and the southern limit is 
Ourimbah, New South Wales. The type 
locality is Dunoon on the Richmond River in 
New South Wales. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Dunoon (No. 8330 a cotype) 

Lowanna, near Dorrigo (Nos. 12618-12634) 
Ourimbah (No. 4694) 

New South Wales localities reported by 
other authors, in addition to those just listed, 
are as follows: Ulong (Slevin, 1955); Salis¬ 
bury, 1000 feet (Loveridge, 1935); Cascade, 
3000 feet (Loveridge, 1935). 

QUEENSLAND RECORDS 

The American Museum of Natural History 
has specimens from: 

Ravenshoe (No. 19947) 

Binna Burra, Beechmont (No. 58953) 

Andersson (1916) lists a specimen (as 
Phanerotis fletcheri) from Mt. Tambourine. 

NEW GUINEA RECORDS 

Literature records for New Guinea are 
given in van Kampen (1923, as Phanerotis 
fletcheri), H. W. Parker (1940), and Love¬ 
ridge (1956). 

Comments 

The tadpoles of this species seem to eat 
eggs of their own species in nature. In the 



laboratory they eat tadpoles of their own or 
other species. Cannibalism may be a normal 
and necessary feature of the life history of 
Leckriodus fletcheri. The breeding sites of this 
species at Binna Burra, Queensland, which I 
observed, and those at Ulong, New South 
Wales, described by Slevin (1955), were very 
small pools and puddles. The available food 
supply would surely not be sufficient for sev¬ 
eral hundred tadpoles to reach metamorpho¬ 
sis. Methods of adaptation to situations of 
this sort would be for the female to produce 
many eggs but deposit only a few in each 
puddle or to produce a few eggs with a large 
amount of stored food materials. Leckriodus 
fletcheri has perfected neither of these meth¬ 
ods of circumventing overcrowding, but in¬ 
stead deposits many eggs of which most will 
be eaten. Cannibalism would then be an 
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adaptation enabling a few individuals to 
reach the juvenile stage. 

Noble (1929) has described a case of can¬ 
nibalism in the tadpoles of Hoplophryne 
rogersi , which live in crevices at the base of 
banana leaves. This form eats the eggs of its 
own species. Taylor (1954) collected some 
tadpoles, which were thought to be Anotheca 
coronala , in a bromeliad (but see Starrett, 
1960). Their alimentary canals contained a 
large number of frog’s eggs. The tadpoles of 
both Hoplophryne and Anotheca occur in 
situations where the obtaining of food might 
be a serious problem. Perhaps these are cases 
in which cannibalism is a normal aspect of the 
life cycle, as is suggested for Lechriodus . 

There are four species of Lechriodus , in¬ 
cluding Lechriodus fletcheri , in New Guinea 
and nearby islands. Lechriodus fletcheri is the 
only member of the genus found in Australia. 
The fact that there are more species in New 
Guinea than in Australia (where none is 
endemic) is possible evidence that Lechriodus 
originated in New Guinea and has spread to 
Australia. 

So far as the species Lechriodus fletcheri is 
concerned, however, its history may be the 
reverse. As it has a known distribution of ap¬ 
proximately 1300 miles from northern 
Queensland to central New South Wales, we 
may assume that the species has been in 
Australia for a long period of time. Perhaps 

Spedes which in¬ 
vaded Australia from New Guinea and 

Hunter P*™^**^ in Australia. 
Odus 1S correct - the Lechri- 

invasion 0 ,^ ew Guinea represents an 
invasion from Australia to New Guinea 

S3lKt d - ^ 

Literature 

by Boulen - 

Phanerotis. He believer! tW m a new &enus, 
to Adelotus and that it if 8 e nus was closest 
“’nnodynostcTzl well $£? affinities *> 
British Museum f\ T a( - , type ls > n the 
i General 

0r ds, using the name PI ^ distribution rec- 
* rename Phanerotis fletcheri are 


given by Lucas and Le Souef (1909), Fry 
(1915, with figures of the head and open 
mouth), Andersson (1913b; 1916, with figures 
of the adult, the tongue, and sternum) and 
van Kampen (1923). Nieden (1923) describes 
this form, using the name Ranaster fletcheri. 
H. W. Parker’s (1940) and Slevin’s (1955) de¬ 
scriptions use the name Lechriodus fletcheri. 

Geographical data are given by Fletcher 
(1890 and 1894b, as Phanerotis fletcheri) and 
Loveridge (1935). 

Minor mention is made by Fry (1912, as 
Phanerotis fletcheri) , Roux (1920, as Phanero¬ 
tis fletcheri) , and Loveridge (1945). 

Adelotus brevis (Gunther) 

The Tusked Frog 
Plate 34, figures 2, 4; text figures 7, 8 

Diagnosis 

Males can be distinguished from those of 
all other species in eastern New South Wales 
by the tusks of the lower jaw. Females, as well 
as males, can be distinguished from other 
species by the general dark coloration of the 
body combined with the orange-red areas 
on the hind legs. They could be confused 
only with Crinia haswelli , which also has 
a reddish coloration on the hind legs. Crinia 
haswelli , however, is a smaller species (max¬ 
imum sizes: Crinia haswelli , 32 mm.: Ade¬ 
lotus brevis , 50 mm.), and it has a promi¬ 
nent dark line that extends from the eyes (m 
some specimens, the nose) back to the leve o 
the arms. This line is lacking in Adelotus 
brevis . The peculiar butterfly-shaped spot 
tween the eyes of Adelotus brevis will identi > 
most specimens. This feature is es P^ cia J, 
useful in preserved material, because the r 
of the hind legs is generally destroyed } 1 
preserving fluids. 

Description 

The general impression given by this spe 
cies is of a medium-sized, rough-skin ’ 
darkly colored frog. At times the dorsa 
face is so dark that practically no pattern 
be distinguished. Under these conditions ^ 
most constant features are some in . ! S afea 
bars on the appendages and a brownis* 
that begins at the level of the eyes an 
tends to the tip of the snout. In in lvl j orsa | 
with more contracted melanophores, a t 
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pattern can be distinguished. In this condi¬ 
tion the background color is dark olive-green 
or grayish olive, and, in addition, there are 
large elongate black markings that may take 
the form of irregular V’s, with the apex of the 
V directed anteriorly. 

Nearly all individuals have a black, butter¬ 
fly-shaped spot that begins at the eyes and 
extends posteriorly for a distance equal to the 
diameter of the eye. One specimen in the 21 
that I have collected has a light median 
stripe. The cross bars on the appendages are 
irregular. The upper jaw has large dark areas 
alternating with narrow' light areas. 

The most colorful feature of these frogs is 
the orange-red areas on the hind legs. These 
are on the posterior surface of the tibial seg¬ 
ment and on the anterior surface of the thigh, 
at its junction with the body. In a few speci¬ 
mens the distal third of the posterior surface 
of the thigh and the dorsal surface of the foot 
are similarly colored. 

In most specimens the dorsal surfaces of 
the fingers and toes are cross-barred with 
wide black bands and narrow white bands. 

In both sexes the throat has minute white 
spots on a background that is grayish brown 
or nearly black. The ventral surfaces of the 
abdomen and of the appendages are black, 
with w r hite spots or large white blotches. The 
males tend to be darker below than the 
females. The females frequently have a strik¬ 
ing black and white marbling similar to that 
of Pseudophryne australis (pi. 40, figs. 2, 3). 

The dorsal surface may be nearly smooth 
or have ridges and small warts. A light brown 
glandular fold extends from the eyes to the 
attachment of the arms. The ventral surface 
of the foot and the tibial segment of the leg 
always have small warts. The ventral surface 
of the body is smooth. 

Adelotus brevis is a moderately dumpy 
frog. Males are of greater average size than 
females, an unusual situation in frogs. The 
mean body length of 14 males collected at 
breeding sites in Ebor, New South Wales, and 
Binna Burra, Queensland, is 39.2 (range, 
34.2-43.5) and, of seven females from Binna 
Burra with spatulate fingers, 33.5 (range, 
29.1-38.0). The largest specimen I have seen 
is a male in the Australian Museum (No. 
7621) measuring 50.5 mm. in body length. 

The shape of the body differs in the two 


sexes. The male has a massive head that is 
wider than the body. The head of the females 
is less than the width of the body. There is a 
striking sexual dimorphism in the relative 
head length. The mean head length/body 
length ratio for females is 0.38 + 0.01 (0.36^- 
0.39) and for males 0.50±0.02 (0.47-0.53). 
The mean head width/head length ratio for 
females is 1.02±0.03 (0.98-1.08) and for 
males 0.97 ±0.02 (0.92-1.00). The head 
width/head length ratios give a very mislead¬ 
ing indication of the w r ay the two sexes ap¬ 
pear to the eye. The head of the male is wider 
than that of the female, but, inasmuch as its 
length is so much greater, the head 
width/head length ratio is actually lower. 

The legs are short. The mean tibia 
length/body length for the same 21 speci¬ 
mens is 0.43 ±0.01 (0.41-0.44) for the females 
and 0.42 ±0.01 (0.39-0.43) for the males. 

In most specimens the tympanic membrane 
is not visible externally, but in a few it is in¬ 
distinct. 

The fingers have a vestigial web (fig. 7). 
The length sequence is 3>2^4>1. There 
are two well-developed metacarpal tubercles. 
The first and second fingers of the female are 
fringed, a feature correlated with the habit of 
depositing a foam nest for the embryos. 

The web of the toes is vestigial, all four 
joints of the fourth toe being free (fig. 7). 
There are a small inner metatarsal tubercle 
and an outer metatarsal tubercle that is small 
and indistinct. 

The vomerine teeth are in two small clus¬ 
ters posterior to the choanae (fig. 7). The 
tongue is moderately broad. 

A striking feature of Adelotus brevis is the 
presence of two large, bony, tusk-like struc¬ 
tures in the lower jaw of the male. These may 
be as much as 2.5 mm. in length and they are 
sharp. The female has vestiges of these struc¬ 
tures. Noble (1922, pp. 7-11; 1931, pp. 124- 
125, fig. 40B) has described similar structures 
in other frogs. The functions of these pseudo¬ 
teeth is unknowm. 

Habitat 

This sp>ecies occupies a variety of habitats 
ranging from large streams to small puddles. 
In all of them it tends to be secretive, even at 
night. In Guy Fawkes Creek at Ebor, New' 
South Wales, it was found in sheltered cavi- 
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Fig. 7. Adelotus brevis. Open mouth, hand, and foot. 
A.M.N.H. No. 59092. Ebor, New South Wales. 


ties under the banks of the stream and unde 
overhanging rocks (pi. 28, fig. 1). At Binn 
Burra, Queensland, adults were found alon 
the Coomera River (pi. 27, fig. 1) and in i 
swamp (pi. 32 fig. 1). l n this last situatio , 

the> were in shallow water under logs or ii 
the holes made by the feet of cattle. 

Voice 

“g!k n ”which 0 L the mak l S a gentIe > cluckinj 

^i:u“S n e, 1, c* 1 ” a a te0 h ' ab0Utf0 ' l! 

ssasiss 

heard calling at nicrht ,T he ma,es wer < 

day. Frequently tlfey^ere'tuS 

the water with nni„\.u ^ ,ound floating ir 

bodyexposed.Thev Je h re an ! er !° r Part of the 

in open water but onl • C n0t P^served calling 

«■£ ov a i b „ u g L° g " ly r «b r T:r th ^ ba " k 

streams, or in holes. * he edge oi 
Breeding Habits 

This stream is about 15 to 20 ^ 22 ° C 

< nd varies in depth from a f ^ eet ln width 


beneath an overhanging rock or in a crevice 
in the undercut bank. The space above the 
mass was not more than several inches in 
height, and the sites were protected from the 
sun. In both cases a male was with the egg 
mass, a type of behavior recorded for aquar¬ 
ium animals as well (K. Deckert, 1929). In¬ 
dividual males were found in similar places 
under overhanging rocks or back under the 
bank. 

At Binna Burra breeding was taking place 
December 16-18, 1952, in two different 
habitats. One was in shallow water at the 
edge of a swamp (pi. 32, fig. 1) Eight egg 
masses were under the partially submerged 
log shown in the photograph. Individual 
males were abundant, and they were gen¬ 
erally in holes made by cattle hoofs, especially 
in those partially covered by grass. The other 
breeding situation was a small stream about 
a yard wide and several inches deep. A clasp¬ 
ing pair was caught in the overhanging vege¬ 
tation growing in the edge of the stream. T e 
water temperature was 16° C. The secretive 
habits of the males of this species remind one 
of Limnodynastes peroni . 

The eggs are deposited in a foam mass 
measuring about 5 by 10 cm. (pi- 34, ng- /• 

In general appearance this resembles the egg 

masses of Limnodynastes peroni , Lim n0 J 
nastes tasmaniensis , and Lechriodus 
They can be distinguished from those o 
just-mentioned species by the lack of pigm e 
in the eggs. In fact, the early _embryos o 
A delotus brevis are so pale that it is dinicu 
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see them in the foam mass. The other foam- 
nest builders just mentioned have eggs with 
black animal hemispheres. The entire mass 
floats on the surface, and most of the em¬ 
bryos are situated near the top of the mass, 
where they are afforded a maximum concen¬ 
tration of oxygen and are protected from 
many aquatic predators. 

All the egg masses that I encountered were 
in well-shaded situations. It would be of 
interest to know if the unpigmented embryos, 
which are placed near the top of the foam 
mass, would survive if exposed to direct sun¬ 
light. 

Embryonic Development 

Two groups of Adelotus brevis embryos were 
studied. The first group was obtained from a 
natural spawning at Ebor, New South Wales. 
The second group was obtained from the 
artificial fertilization of ova from a gravid 
female collected at Binna Burra, Queensland, 
on December 18, 1952. Nearly all the obser¬ 
vations that follow were made on the first 
group. Neither group was maintained at a 
constant temperature, but the average was 
about 20° C. The times given for develop¬ 
ment, therefore, are of limited usefulness. 

The eggs are about 1.8 mm. in diameter 
and creamy white, with little or no difference 
between the animal and vegetal hemispheres 
in pigmentation. The cleavage, blastular, and 
gastrular stages are essentially as in the typi¬ 
cal ranas. In the neurular and later stages 
minor differences appear. For example, the 
anterior portion of the neural folds of Adelotus 
brevis are narrower and, by the time the em¬ 
bryos are in stage 18, the head, the dorsal por¬ 
tion of the trunk, and the tail are rather well 
separated from the still circular yolk mass. 

When the embryo is about five days old 
and 4.5 mm. in length, it is indeed a beauti¬ 
ful sight for an embryologist. There is no dark 
pigment, and the epidermis is so transparent 
that the heart, which is contracting at this 
time, is clearly visible. The optic cup, lens, 
and otic vesicle can also be seen readily in the 
living embryo. External gills are not formed, 
but four aortic arches are clearly visible, as 
the blood is pigmented by this time. The 
head projects forward more than is usual for 
Rana, and the tail bends dorsally to a con¬ 
siderable degree. 
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Melanophores were first noticed when the 
embryo was 5.2 mm. in length and six days 
old. They appear first on the head and ante¬ 
rior body region. The melanophores are strik¬ 
ing against the otherwise pigmentless skin. 
Hatching begins at about this time but even 
when the embryo leaves its individual jelly 
capsule it remains within the surrounding 
jelly mass, which is very sticky and fluid. 

The week-old embryo is 7 mm. in length. 
It is still largely without pigment, even 
though the melanophores are becoming more 
numerous and are migrating ventrally from 
the dorsal portion of the embryo. The devel¬ 
opment of the operculum begins at this time. 

The 16-day tadpoles are about 12 mm. in 
length. The tail is lightly pigmented, but the 
body is heavily pigmented. The most striking 
aspect of the pigmentation is the chromato- 
phores, which are a metallic golden green. 

When the tadpole is eight weeks old, the 
body length is about 21 mm. The anus opens 
to the right of the midline, and the spiracle is 
on the left. The mouth is almost terminal. It 
is surrounded by a corona of papillae, which 
is complete except for a short gap on the dor¬ 
sal side. Transformation began in these 
embryos after they had been in the laboratory 
for 71 days. The maximum length attained by 
the tadpoles was 28 mm. 

An interesting color dimorphism was 
noticed in the tadpoles. Of 81 individuals 
examined when they were 46 days old, all but 
16 had a light-colored patch on the snout. 
The position and shape of this patch remind 
one of the patch on the snout of the adult. 
The two sorts of tadpoles were separated. 
Those with the patch transformed into 
adults w r ith a prominent snout patch and 
those with no patch became adults without a 
patch or with a very faint one. 

Geographic Distribution 

Adelotus brevis occurs in the mountains and 
coastal regions of southeast Queensland, 
New South Wales, and possibly in Victoria 
(fig. 8). The type locality is the Clarence 
River of New South Wales. The altitudinal 
range is from near sea level to 4200 feet 
(Ebor, New South Wales). Andersson’s 
(1913a) record from Yandina, Queensland, is 
the most northern. The southernmost record 
is Springwood, New South Wales, or possibly 
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Healesville, Victoria. The Dividing R 

marks the general western limit, there b 
few record 8 f rom areas farther ^ b 

region ^ f'T is J not found in th « Syc 

S neaSt ? the Blue Mountain 

ne nearest localities where it occurs. 

NEW SOUTH WALES RECORDS 

from : 6 AuStralian Museum has specin 

Tweed River (Nos. 8488, 8489) 

* C n 6ek ’ Huonbrook (Nos ii» M ,, 

ter* ADT" ’ 

Ballma (No. 330) ' 

Tenterfield (No. 13112) 

("ir i2M9) 

" ‘"'I C '«k (Nos. 4248, 4249) 


Gurravembi (Nos. 6299, 6300) 

Nambucca River (No. 5882) 

Comboyne (No. 11382) 

Upper Chichester (No. 7621) 

Myall Lakes (No. 11663) 

Bulahdelah (Nos. 8090-8091) 

William’s River (Nos. 9221-9223) 

Wyong (No. 13072) 

Gosford (Nos. 4229, 9901) 

Springwood (Nos. 1449, 5094) 

The American Museum of Natural History 
has specimens from: 

Lismore, Richmond River (Nos. 13342, 13343) 
Clarence River (No. 23572, topotype) 
Nambucca River (Nos. 13340, 13341) 

Ebor (Nos. 59090-59094) 

The only literature record of a locality es¬ 
sentially different from the ones listed above 
is Port Macquarie (H. W. Parker, 1940). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Brisbane (Nos. 4308-4319) 

Toowoomba (No. 5515) 

Pimpama (No. 7408) 

Mt. Tambourine (Nos. 8451, 8452) 

East of Wallangarra (No. 13113) 

The American Museum of Natural History 
has specimens from: 

Binna Burra, Beechmont (Nos. 59095 - 59108 ) 

The only literature record of a locality ^ 
sentially different from the ones listed a ove 
is Yandina (Andersson, 1913a). 

VICTORIA RECORD 

The Australian Museum has a specif 
from Healesville (No. 9499). This locaht} 
approximately 400 miles southwest oj 
wood, the southernmost locality 111 ' , 
South Wales. The specimen is well P re ® e jj 
and there is no doubt of the identinca m ^ 
the locality is correct, this is a consi ^ 
extension of the known range. I f ee 1 
record should be questioned until mo ^ ^ 
terial is obtained, especially as there i 
at Healesville. 


Literature , 

A delotus brevis was described aI *d 
under the name Cryptotis brevis { ^ 

1863a). The cotypes are in tne 
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Museum (Natural History). The present 
generic name, A delotus, was proposed by 
Ogilby (1907) as a substitute for the preoc¬ 
cupied Cryptotis. Apart from this paper by 
Ogilby, all citations from 1863 through 1913 
use the original name. Adelotus brevis is used 
after 1913. Other descriptions, including dis¬ 
tribution data, are given by Steindachner 
(“1869” [1867]), Keferstein (1868a), Lucas 
and Le Sotief (1909), Nieden (1923, with a 
drawing of the adult and of the palatal re¬ 
gion), H. W. Parker (1940, with a drawing of 
the anterior cranial elements), and Slevin 
(1955, with a photograph of a preserved 
specimen). 

Notes on geographic distribution are given 
by Krefft (1865 and 1867), Fletcher (1889, 
1890, 1892, and especially 1894b), Boettger 
(1892), Andersson (1913a), and Loveridge 
(1935). 

The depressor mandibulae muscle is de¬ 
scribed by Griffiths (1954), and mention is 
made of the vertebrae by Nicholls (1916). 

Klingelhoffer (1931 and 1956) described 
the behavior of Adelotus brevis in the terrar¬ 
ium. 

There is a minor mention of the species in 
Fry (1912). 

Heleioporus australiacus (Shaw) 

The Giant Burrowing Frog 
Plate 35, figure 1; text figures 9, 10 

Diagnosis 

The large size, toad-like body form, uni¬ 
formly colored upper parts, and the presence 
of a small flap at the anterior corner of the eye 
separate Heleioporus australiacus from all 
other frogs in eastern New South Wales. The 
species it resembles most closely is Limno - 
dynastes dorsalis . Heleioporus australiacus 
lacks the prominent gland on the tibia that is 
characteristic of Limnodynastes dorsalis. The 
pupil of Heleioporus australiacus is a vertical 
slit, whereas it is nearly circular in Limno¬ 
dynastes dorsalis . Males of Heleioporus austra¬ 
liacus can be readily identified by the promi¬ 
nent, cone-shaped, nuptial spines on the 
fingers (fig. 9). These are lacking in Limno¬ 
dynastes dorsalis . As a further check, the first 
finger is longer than the second in Heleioporus 
australiacus. The reverse if true for Limno¬ 
dynastes dorsalis. 


Description 

The upper parts, including the appendages, 
vary from a deep chocolate brown to a gray¬ 
ish brown. Individuals are usually uniformly 
colored, but on some there are indistinct dark 
spots. The edge of the upper jaw is slightly 
lighter in color. There is a prominent yellow 
ridge, made up of a series of warts, that be¬ 
gins on the hind part of the upper jaw and 
extends posteriorly for about 1 cm. The sides 
of the body are paler than the back. The back 
and sides are covered with numerous warts, 
each tipped with a tiny black spine. Many of 
the warts on the sides are yellow. 

The under parts, including the appendages, 
are bluish white. These areas are smooth, ex¬ 
cept for the throat and anterior chest regions 
which are sprinkled with minute whitish 
warts, which are tipped with tiny black 
spines. 

There are numerous large whitish warts in 
the cloacal region. 

Heleioporus australiacus is a large species 
having a broad body and short legs. The 
Australian Museum has nine males from the 
vicinity of Sydney, New South Wales. These 
vary in body length from 59.2 to 93.4 mm. 
The body length of four females in the same 
collection varies from 69.0 to 78.0 mm. The 
mean tibia length/body length ratio for these 
males is 0.35 ±0.01 (0.33-0.37) and for the 
females 0.33 + 0.00 (0.33-0.34). 

The mean body proportion ratios of two 
mature males (67.0 and 79.7 mm. in body 
length) and one mature female (73.0 mm. in 
body length) in the American Museum of 
Natural History are: tibia length/body 
length, 0.36 (range, 0.35-0.39); head 
width/head length, 1.23 (range, 1.22-1.24); 
head length/bodv length, 0.36 (range, 0.35- 
0.38). 

The pupil is a vertical slit (pi. 35, fig. 1), 
The iris is silvery, with irregular black lines 
extending throughout. There is a small flap of 
skin at the anterior edge of the eye. 

The tympanic membrane is circular and 
fairly prominent. 

The fingers are not webbed (fig. 9). The 
length sequence is 3>1>2>4. The males 
have an impressive array of hard, black, 
nuptial spines on the first three fingers. The 
largest, which is on the thumb, is cone 
shaped, and it may be 5 mm. in length and 3 
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eleioporus australiacus. Open mouth, two views of the hand, and foo 
A.M.N.H. No. 59110. Killara, New South Wales. 


r n diameter at the base. The degr, 
development seems to vary and is profc 

sphere hormonaI cycles. T 

spines are lacking m the female An - 

swellings along he " 'Tn'^ .'° es 1 
»nner but no outer m^ 8 , There 1S a 1 

The tongue is broad”^)'The*' 

that eWndSX™'"' ,ra '«'erT s ' 

median borte^f^^e to,he p„ 5t( 

All v . o HABITAT 
•ocalities^ith^ ^ al ^, Specimen s are f 
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Killara, New South Wales, is in sandstone 
cliffs, where they burrow in the earth between 
the rocks. In this situation as many as three 
males may be heard calling at any one time. 
The adults are not frequently met with above 
ground. I have seen one male hopping along 
the road and another male in a deep rain¬ 
water pool, both situations near the chhs 
mentioned. 

Voice 

The call is a soft, owl-like “ou-ou-ou. 

Breeding Habits 

In April, Fletcher (1894c) found spawn, 
which he believed to belong to this species, i 
a hole in the bank of a creek. I have ear 
males calling during August, September, a 
March but not in late spring or sum®^ 
These observations may indicate that r 
ing occurs during the cooler months. ^ 
(1920) has described the breeding of a c o- 
related species in Western Australia. 

Embryonic Development 

The egg mass observed by Fletcher (F^ 
was large and frothy. The embryos rese 
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those of Pseudophryne (laustralis) in being 
large and in having a yolk sac. External gills 
were present. Fletcher does not mention rais¬ 
ing the embryos to metamorphosis in order to 
check their identity, so there must always be 
some doubt whether he was describing 
Heleioporus australiacus or some other spe¬ 
cies. 

The ovarian eggs are huge, being approxi¬ 
mately 2.5 mm. in diameter. The upper two- 
thirds of the animal hemisphere is very dark. 
Below this the egg becomes increasingly 
lighter colored towards the vegetal pole. The 
line of demarcation between the light and 
dark areas is very sharp. 

I collected a single tadpole at Killara, 
New South Wales. The body is light in color, 
the predominating pigment cells being golden 
ones. When viewed from the dorsal side, with 
the unaided eye, the epidermis has a greenish 


metallic sheen. The tail appears colorless, but 
under the microscope both golden pigment 
cells and melanophores can be seen to be 
present. The iris is black, with golden cells in 
all but the dorsal median portion. The 
spiracle is on the left side. A length of 75 mm. 
is reached before metamorphosis. 

This recently transformed juvenile was 
15.7 mm. in length. In coloration it resembled 
the adult, except that the black was covered 
with small black spots, and the warts, which 
are yellow in the adult, were whitish at this 
stage. The tympanic membrane was not 
visible. 

Geographic Distribution 

The range of Heleioporus australiacus is a 
remarkable example of disjunct distribution 
(fig. 10). This species occurs in a small area in 
and around Sydney, New South Wales, and 



Fig. 10. Heleioporus australiacus and allied species. Geographic distribution. 
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in another small area in the southwest part of 
Western Australia. The type locality is New 
Holland. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Lindfield (Nos. 966, 4590, 5508, 6067) 

Leura (Nos. 1929, 8462-8465) 

Lawson (No. 2405) 

Kingswood, near Penrith (No. 6272) 

Hazelbrook, Blue Mountains (No. 8392) 

Gosford (No. 9470) 

North of Sydney (No. 5958) 


The American Museum of Natural History 
has specimens from: 

Killara (Nos. 59109, 59110) 

French’s Forest, near Sydney (No. 59111) 

New South \\ ales localities reported in the 
literature, in addition to those listed above 
follow: Fletcher (1894c) records specimens! 
using the name Philocryphus flavoguUatus, 
from Mt. Victoria, Thornleigh, and Dural 
near Parramatta, and H. W. Parker (1940) 
records a specimen from Hornsby. 


ausiKAHA RECORDS 
■V*' Par fe r n 1940) lists a specimen fr< 

frihm° nan S ulf ’, Y ° rk ’ and gives the d 

tnbution as Darling Range to Kajonup 

1954?f° n ° f , moderate rainfall.” M £ 
i.rl ? VeS the range as “The Darli 

west p t a ;r asi r a ( n v he ciay z ° ne t 

^est, to the east of the Scarp in areas 
latentes and clays as far pact o c o r • • . 
Baker’s Hill v ' east as a lme JOini 
V 11 * 1 and Kojonup. Bindoon is m 
the northern limit of the range.” 

Comments 

SsS-i 

no doubt that anim i r There seems to 
belong to the sam ^ S r °, m localit 
The sftuation is comnl" 10 ^ v’° gical s Peci 
according to H W p lc | lted t)y the fact th 
closely related ' (1 ? 40) ’ two <** 
tyrn and Heleiohnru ?' n » me,y ’ Heleiopot 

w *th HeldoporJ ais lml° PnnCtatUS ' °« 
y australiacus in Wests 


Australia. He writes, ‘‘in West Australia the 
three form a complex, of which eyrei occupies 
the dry zone to the west of the Darling 
Range, australiacus the relatively damp areas 
on both sides of the mountains and alb 
punctatus the dry zone to the east.” 

More recently Lee and Main (1954) have 
described two additional species from West¬ 
ern Australia, Heleioporus psammophilus , 
which is similar in Heleioporus eyrei , and 
Heleioporus inornatus , which is similar to 
Heleioporus albopunctatus. 

With so many similar species existing in 
the southwestern corner of the continent, 
one should certainly question whether or not 
the populations of Heleioporus australiacus 
from the east and west belong to the same 
biological species. Perhaps the western 
Heleioporus assigned to australiacus merely 
represent a parallel development in the west 
of a type similar to the New South Wales 
form. On this hypothesis the western “austfOr 
liacus” would be more closely related to one 
of the western species, such as eyrei , ulho- 
punctatus , psammophilus , or inornatus , than 
to the eastern australiacus . If this is the situa¬ 
tion, we might expect the western ous- 
traliacus to cross more successfully with a 
western species than with the eastern Heleio¬ 
porus australiacus. It would have to be kept 
in mind, however, that data of this type 
would not be a conclusive test of the correct 
ness of the hypothesis, but they would 
most suggestive. 


Literature 

Reliable knowledge of this species begh^ 
with Fletcher's (1894c) description ot r ^ 
cryphus flavoguttatus. The genus also wasne* 
though related to Heleioporus and Chiro ep 
(now Cyclorana). Fletcher realized tha 
was a great similarity between . €10 :-s tr . 
and Philocryphus and that the main ^ 
ence, which was in the distinctness > o ^ 
tympanum, was indeed trivial. I n ^ 

stated that “if the generic definition o 
oporus be amended in respect ot ^ 
panum, I am now prepared to merge: ^ 

cryphus) in the latter." He then re 

his species as Heteioporusfavogutta -us- 

Fry (1914) drew attention t0 5 e ve i- 
flap that occurs at the corner o ' e \r 
this species and to a similar stru 
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Heleioporus albopunctatus. Fry thought it 
better not to include flavoguttatus in Heleio¬ 
porus , however, but to maintain the separate 
genus Philocryphus , because there was a 
distinct difference in the tympanum and the 
shape and degree of ossification of the 
sternum. In 1915 Fry pointed out that the 
long-forgotten Rarui australiaca of Shaw 
(1795) was probably the same as Fletcher’s 
Philocryphus flavoguttatus. 

More recently Philocryphus was merged 
with Heleioporus , as Fletcher suggested, and 
flavoguttatus has been replaced by australi- 
acus , so the proper designation for the species 
is Heleioporus australiacus. 

General descriptions, which frequently in¬ 
clude data on distribution, are given by 
Fletcher (1894c, as Philocryphus flavogut¬ 
tatus; and 1898, as Heleioporus flavoguttatus), 
Lucas and Le Souef (1909, as Philocryphus 
flavoguttatus , with a side view of the head 
showing the eye flap, a ventral view of the 
sternum, the dorsal and lateral views of the 
terminal phalanx of the fourth toe), Fry 
(1915, as Philocryphus australiacus ), Xieden 
(1923, as Heleioporus flavoguttatus ), H. W. 
Parker (1940), Main (1954a), and Moore 
(1957a, with a photograph of the adult). 

Keferstein’s (1868a) “ Heleioporus albo¬ 
punctatus 99 must be Heleioporus australiacus , 
if his specimens really were from Sydney as 
stated (but see Fletcher, 1894c). He gives 
figures of the adult, pectoral girdle, and skull. 

Data on distribution are also given by 
Fletcher (1889, 1890, 2 ls Heleioporus albopunc¬ 
tatus; 1894b, as Philocryphus flavoguttatus ), 
Loveridge (1935, as Philocryphus australi¬ 
acus ), and Main, Lee, and LittJejohn (1958). 

Notes on the habits of this species are 
given by Fletcher (1889, as Philocryphus 
flavoguttatus ) f Steel (1912, as Philocryphus 
flavoguttatus ), and Harrison (1922, as Philo¬ 
cryphus australiacus ). 

Bentley, Lee, and Main (1958) studied re¬ 
sistance to desiccation, and Main, Littlejohn 
and Lee (1959) studied breeding behavior, 
burrowing, and adaptation to arid conditions. 
Littlejohn and Main (1959) have studied the 
call of the male. 

Minor mention of this species is made by 
Barrett (1943, as Philocryphus flavoguttatus). 

I have never found a reference to the 
existence of the type of Rana australiaca . 


Neobatrachus pictus Peters 

The Spotted Burrowing Frog 
Plate 35, figure 2; text figures 11, 12 

Diagnosis 

The vertical slit pupil (pi. 35, fig. 2), in 
addition to the prominent black inner meta¬ 
tarsal tubercle, distinguishes this species from 
all others in eastern New South Wales. 

Description 

In life the back is greenish, with large dark 
green or black blotches. In some specimens 
there is a trace of a light middorsal stripe. 
The coloration of the upper part of the ap¬ 
pendages is the same as the ground color of 
the back. The posterior part of the thigh is 
dark brown, with a few small light green 
spots. A wide and slightly curved dark band 
extends from the snout to the eye, and there 
is a large dark spot betw r een the eyes. The 
skin of the upper parts is roughened with 
small tubercles. 

The under parts are smooth and white, ex¬ 
cept for the edge of the lower jaw, which is 
spotted with brown. 

This is a small, moderately stout, short¬ 
legged species. The largest specimen know r n to 
me is a male from Canberra (A.M.N.H. No. 
59114) w'ith a body length of 50 mm. Four 
breeding males (A.M.N.H. Nos. 59112- 
59114 plus one unnumbered) from this local¬ 
ity average 45 mm. in body length. The mean 
body proportion ratios for these are as fol¬ 
lows: tibia length/body length, 0.34 (range, 
0.33-0.35); head width/head length, 1.16 
(range, 1.13-1.20); head length/body length, 
0.34 (range, 0.34-0.35). 

The pupil is a vertical slit. 

The tympanic membrane is not prominent, 
but it can be seen in most specimens. 

The fingers lack webs (fig. 11). Their length 
sequence is 3>1>2>4 or 3>1>2 = 4. In 
males there is a nuptial pad in the form of a 
dark brownish area, composed of microscopic 
tubercles, on the inner side of the thumb. 
Apparently this is not always present in 
breeding males. 

There is a well-developed web extending 
nearly to the tips of the toes, and the fourth 
toe has only two joints free (fig. 11). The web 
is deeply indented between the digits and, as 
a result, the foot has a characteristic scalloped 
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Fig. 11. Neobatrachus pictus. Open mouth, hand, and foot. A.M.N.H. 
No. 59113. Mt. Stromlo, Australian Capital Territory. 


appearance. There is a prominent black inner 
metatarsal tubercle, which is a character of 
importance in the recognition of this species. 

ihe tongue is broad and has a shallow 
notch on the posterior border (fig. 11 ). The 
vomerine teeth are well developed. They are 
arranged in two transverse series that touch 
at the midhne and extend laterally to the 
internal openings of the nostrils. 


iiAiJlTAT 

Neobatrachus pictus, and closely sin 
S- (SP€ p ieSOrSUbspecies )- exte "d from 

n D t g . Range m the Cast across the « 

nent to the west coast. This range enc 
passes a variety of habitats, from those ■ 
operate amounts of moisture to desert 
is tound in the 30-inch rainfaH belt 
tromlo, Australian Capital Territory) ar 
areas of western New South Wales and 

in the dry areas nf ^ Slmi,ar S P< 
should be added hr, CCntra Australia. 

lon g to a different sn tra ian forms tc 
tralis. Its current n PeCies ’ Helei »porus 
'whus centralis hut T<\ W ° Uld be N * 

vmcing case has been made f 101 - thmk a 

tmctness.] ^ or lts specific 


Voice 

The call is a faint buzzing noise. Peters 
(1863) described it as being much like theory 
of a kitten. 


Breeding Habits 

I have found adult males and recently de* 
posited embryos of this species on Mt 
Stromlo, Australian Capital Territory, on 
October 25, 1952. The embryos were in early 
cleavage stages. They had been deposited in 
a low grassy area (pi. 29, fig. 2) that in 
weather becomes a slow-flowing stream. The 
embryos were in 1-3 inches of water, and t e 
water temperature was 12 ° C. 

Embryonic Development 
The following observations were made o* 
Neobatrachus pictus embryos collected at* • 
Stromlo, Australian Capital Territory, ® 
October 25, 1952. They were blastulae 
collected, but examination with amicrosco 
did not begin until the third day, when 
were neurulae. f 75 

The stage-16 embryo has a length 0 
mm. and a width of 1.2 mm. The co 10 . 

rich brown. The embryo could pas* , a 
typical Rana except for its possession^ ^ 
prominent transverse glandular ar ^,° nt [;e 
anterior-dorsal aspect of the head. 4 . 
embryos are in stage 19, these fronta ^ ^ 
are part of a ridge that extends acr0 ^ Asi 
head from one olfactory pit to the ot e 
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consequence the embryos seem to have a 
prow when viewed laterally. 

External gills are formed, and later these 
are covered by the operculum. When fully 
formed the operculum opens to the left. The 
anus opens to the right. 

When the horny teeth are fully formed, 
there are one continuous and two interrupted 
rows above the mouth and one interrupted 
and two continuous rows below the mouth. 
The mouth is subterminal. There are a com¬ 
plete row of papillae on the lower jaw and a 
short row on the sides of the upper jaw. 

The dorsal side of the body of the fully 
formed tadpole has a complete layer of 
melanophores, together with a few golden 
chromatophores. The tail is heavily pig¬ 
mented in the myotome region, and the fins 
have clumps of melanophores in addition to 


streaks of melanophores along the blood 
vessels. The skin of the ventral side of the 
body contains an almost continuous layer of 
golden chromatophores in the posterior por¬ 
tion, but the anterior portion is transparent. 

In the laboratory the tadpoles grew to a 
maximum size of 56 mm. Transformation 
began, that is, the front legs emerged, on the 
eighty-sixth day. 

Geographic Distribution 

Neobatrachus pictus extends from War¬ 
wick and Birdsville in Queensland, south 
through New South Wales (west of the Divid¬ 
ing Range) to Melbourne in Victoria, and 
west to Adelaide in South Australia (fig. 12). 
Similar forms occur in central Australia and 
in Western Australia, but further data are 
necessary before the relations of these vari- 
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ous populations to one another can be estab¬ 
lished. The type locality is “near Adelaide” 
in South Australia. 

NEW SOUTH WALES RECORDS 

In New South Wales, Neobatrachus pictus 
has been recorded only from west of the 
Dividing Range. I have taken it as far east 
as Mt. Stromlo, Australian Capital Territory, 
which is 20 miles west of the main divide, 
so it is conceivable that more intensive col¬ 
lecting will result in a few records on the 
Dividing Range or to the east. 

The Australian Museum has specimens 
from: 

Nyngan (Nos. 13669-13671) 

Darling River (Nos. 5178-5180) 

Guntawang (No. 7483) 

Warialda (No. 7451) 

Literature records for localities other than 

?89m gl ^ e I n T ab0 ? r - are Rylstone (Fletcher, 
1890) and Urana (Fletcher, 1891a). 

AUSTRALIAN CAPITAL TERRITORY RECORDS 

The American Museum of Natural His- 
tory has specimens from: 

Mt. Stromlo (Nos. 59112-59114) 

VICTORIA RECORDS 

&ndhuma„d P arean \ Lu " M ™ r .'««); 

hl ™ is an old name (or B Sgi, ' ‘ d ' 

Queensland records 

The Australian Museum t,o 
from: eum " as specimens 

Birdsviile (Nos. 13964 139651 
Warwick (No. 5511 ^ 

sudelli Lamb, 1911 ) 6 C0 *'T e Heleioporus 

SOUTH AUSTRALIA RECORDS 

* he Australian Museum u 
from: has a specimen 

Naracoorte (No. 5966) 

j , Comments 

VCry Po°r condition. 


VOL. 121 

The body length is 41.4 mm. and the tibia 
12.5 mm. The tibia length/body length ratio, 
therefore, is 0.30. The metatarsal tubercle is 
white, but so is the rest of the specimen. The 
finger length sequence is 3>1>2>4. The 
vomerine teeth are between the choanae, a 
fact that disposes of H. W. Parker’s (1940) 
suggestion that Lamb’s species was “Possibly 
based on a specimen of Limnodynastes sp" 

1 his cotype of Heleioporus sudelli is iden¬ 
tical with Neobatrachus pictus in all but the 
color of the tubercle, as was noted by Fry 
(1912, p. 106). Nieden (1923) and Loveridge 
(1935) suggest that Heleioporus sudelli is the 
same as Heleioporus (now Neobatrachus) 
pictus . However, Loveridge makes Heleio¬ 
porus pictus a synonym of Heleioporus eyrei 
but, according to H. W. Parker (1940), 
Loveridge’s Heleioporus eyrei is actually 
Heleioporus pelobatoides. 

I agree with Nieden and Loveridge that 
Heleioporus sudelli should be regarded as 
synonymous with Heleioporus (now Neo¬ 
batrachus) pictus until better data are offered 
to show that they differ. Hosmer (1958) has 
examined the type of Heleioporus sudelli and 
concurs. 

Throughout Australia there are small spe¬ 
cies of Neobatrachus of the pictus type that 
are characterized by a black or dark brown 
inner metatarsal tubercle, peculiar webbing 
of the feet, pointed toes, diffuse nuptial pads 
in the males, and dark blotches on the upper 
parts. H. W. Parker (1940), using the generic 
name Heleioporus , divides this assemblage 
into four species and states that Heleioporus 
pictus is found in “New South Wales, west of 
the dividing range; Victoria; S. Australia jn 
the south and east; ? S. Queensland; possibly 
also in eastern districts of West Australia. 
Heleioporus centralis occupies the dry center 
and northwest. Heleioporus wilsmorei is re 
corded from “The eastern parts of 
Australia, east of the Darling Rang e ^ 
Finally, Heleioporus pelobatoides is the sp e 
cies of “the wetter south-western 
West Australia.” Main (1957b) has added 
fifth species, Neobatrachus sutor , from sou 
west Australia. The differences among tne 
forms are slight and perhaps of the same ^ c 
nitude that one would expect in intrasp 
variation. The fact that Parker’s four spec 
appear to replace one another geograp lCt 
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and differ from one another only slightly, 
might suggest that we are dealing with sub¬ 
species. This seems most unlikely, however, 
as Main (1957b) found Neobatrachus sutor , 
Neobatrachus centralis , Neobatrachus mils- 
morei , and Neobatrachus pelobatoides to be 
sympatric at Morawa, Western Australia. 

Literature 

This form was first described as Neo¬ 
batrachus pictus by Peters (1863). He thought 
his new species was sufficiently different from 
the species of Heleioporus described up to 
that time ( albopunctatus and eyrei) to be put 
in a separate genus. In this connection it is 
of interest to note H. W. Parker’s (1940) sug¬ 
gestion that, if a division of the genus 
Heleioporus is possible or desirable, albopunc¬ 
tatus , australiacus , and eyrei [to which we 
should now add Lee and Main’s (1954) 
psammophilus and inornatus ] should remain 
as HeleioporuSy and pictus , centralis , mils- 
morei , and pelobatoides should be placed in 
the genus Neobatrachus . Main (1957b) has 
taken this step and revived Neobatrachus , 
adding sutor as a new species. 

General descriptions, using the name 
Heleioporus pictus , are given by Boulenger 
(1882), Fletcher (1891a), Lucas and Le 
Souef (1909), Lamb (1911, as Heleioporus 
sudelli ), Richard Deckert (1915), Nieden 
(1923, with drawings based on Spencer, 
1896b, of the foot, tadpole, and tadpole 
mouth; Spencer’s drawings are of the central 
Australian form that H. W. Parker, 1940, 
named Heleioporus centralis) , Waite (1929, 
with drawings of the plate, hand, foot, and 
teeth), and H. W. Parker (1940). Main, Lee, 
and Littlejohn (1958) discuss the pattern of 
distribution. 

Brief mention is made by Krefft (1865, as 
Neobatrachus fictus), Keferstein (1868a), Lit¬ 
tlejohn and Main (1959), and, using the 
name Heleioporus pictus , by Fletcher (1890, 
1894b, 1898), Lucas (1892, 1897), Fry (1914, 
with a ventral view of the sternal apparatus 
and dorsal and lateral views of the terminal 
phalanx of the fourth toe), and Barrett 
(1943). 

Hosmer (1958) studied the type of Hekio- 
porus sudelli in the Queensland Museum. 

Sweet (1908) described the nephrostomes 
and vasa efferentia; Procter (1921), the pec¬ 


toral girdle; Oliver (1909), the truncus 
arteriosus; and Nicholls (1916), the verte¬ 
brae. All used the name IJekioporus pictus . 

Notes on the central Australian and West¬ 
ern Australian form related to Neobactrachus 
pictus can be found in Spencer (1896b, with 
a color plate of the adult and figures of the 
tadpole and feet), Spencer and Gillen (1912, 
with the color plate from Spencer, 1896b), 
Andersson (1913a), Werner (1914), Nieden 
(1923), Buxton (1923), Waite (1929), Love- 
ridge (1935), H. W. Parker (1940), Glauert 
(1945), Kinghorn (1945), Main (1954a and 
1957b), Bentley, Lee, and Main (1958), 
Main, Lee, and Littlejohn (1958), Littlejohn 
and Main (1959), and Main, Littlejohn, and 
Lee (1959). 

Limnodynastes dorsalis (Gray) 

The Sand Frog 

Plate 35, figures 3, 4; text figures 13, 14 
Diagnosis 

Limnodynastes dorsalis can be distinguished 
from all other species in eastern New South 
Wales by the presence of a large oval gland 
on the tibial section of the leg or by the yel¬ 
low skin ridge that extends from below the 
eye to the base of the arm. 

Description 

This is a stout-bodied species with a 
rounded snout, these features giving it a 
“toad-like” appearance. It shows consider¬ 
able geographic variation in color pattern, 
but throughout eastern New South Wales it 
is nearly uniform. The following description 
is based on individuals from this area. In 
H. W. Parker’s (1940) terminology these in¬ 
dividuals are Limnodynastes dorsalis grayi . 

The color of the back and dorsal part of 
the appendages varies from grayish to dark 
olive-green. In many specimens there are 
numerous small black spots on the back, but 
these are so inconspicuous that the general 
effect is one of uniform coloration. The pos¬ 
terior surface of the thigh is black, with nu¬ 
merous tiny silver-gray spots. There are a 
prominent yellow wart on each side of the 
cloaca and a conspicuous yellow ridge extend¬ 
ing from below the eye to the base of the arm. 
This ridge widens out into a bulb at its pos¬ 
terior end. The iris is golden. 
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Fig. 13. Limnodynastes dorsalis. Open mouth, hand, and foot. A.M.N.H. No. 59115. 
Kooroolong Creek, near Armidale, New South Wales. 
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on the Murrumbidgee River. Six males range 
in length from 66.9 to 86.6 mm. The longest 
of these is the largest specimen that I have 
seen. Three females vary from 76.6 to 83.1 
mm. In eastern New South Wales most of the 
adults are from 50 to 65 mm. in body length. 

The American Museum of Natural History 
has 21 adult specimens from eastern Aus¬ 
tralia. These vary in body length from50.0to 
68.5 mm. The mean tibia length/body length 
ratio is 0.38 + 0.01 (0.36-0.41). The mean 
head width/head length ratio is 1.21 ±0.04 
(1.13-1.33), The mean head length/body 
length ratio is 0.36 + 0.02 (0.32-0.40). The 
mean tibia length/body length ratio for the 
Yanco specimens mentioned above is 0.37- 
0.01 (0.36-0.38). I 

It might be mentioned that the W 
glandular ridge that extends across the 
a rticulation makes accurate measurements o 

head length and head width difficult- ‘ 
consequence there is considerable varia o 
in the ratios involving these head measur 

ments. • U the 

The tympanic membrane is oval, wi 
long axis vertical. , T [, e 

The fingers are not webbed (fig- *•' e 
third finger is the longest, and the oth er ’ 
of nearly equal length. The usual leng . ree 
quence is 3>2>1=4. There are , pr0 
metacarpal tubercles, one inner an 
outer. The second finger of the fema e 
flange on the inner border. Tb e 
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nuptial pads on the dorsal side of the first two 
fingers. These slight elevations, which are 
brownish in color, have a surface resembling 
fine sandpaper. 

The toes have a rudimentary web (fig. 13). 
There is a well-developed and shovel-shaped 
inner metatarsal tubercle but no outer 
metatarsal tubercle. 

1 he tongue is broad. The vomerine teeth 
are in two transverse series behind the 
choanae. They meet at the midline and ex¬ 
tend laterally as far as the middle or the 
outer edge of the choanae (fig. 13). 

Habitat 

This species, as are so many found in 
Australia, is a burrowing form. I have never 
seen it active during the day. After dark it 
may be found hopping along the ground far 
from water while searching for food. Adults 
were collected along the edge of a small pond 
(pi. 29, fig. 1) and near a creek (pi. 28, fig. 2). 
It can be seen from the distribution map 
(fig. 14) that Limnodynastes dorsalis is found 
in areas that differ greatly in climate and 
habitat. 

Voice 

Unknown. Several authors have referred 
to the call, but none has described it with 
exactness. 

Breeding Habits 

Fletcher (1889) described the egg mass as 
being of the frothy and floating type. In this 
respect Limnodynastes dorsalis resembles L . 
Peroni and Z,. tasmaniensis . He observed a 
clasping pair near Sydney in November and 
e ggs in October (Fletcher, 1894b) and 
February. The breeding season, therefore, ex¬ 
tends from spring to late summer. He ob¬ 
served tadpoles as early as September and a 
late as June. The tadpoles reached a length 
of 75 mm., and the young were 21 mm. after 
metamorphosis. 

Other references to breeding habits appear 
to be based on these observations by Fletcher. 
English (1910) has some observations that 
niay pertain to this species. 

Embryonic Development 

Nothing is known of early development. 
Fletcher (1889) mentions that the ova are 


small and that the larvae hatch at a com¬ 
paratively early stage. 

Six tadpoles of this species were collected 
on February 23, 1953, near Saw Pit Creek, 6 
miles east of Hotel Kosciusko, New South 
Wales. In four of these the front legs were al¬ 
ready out and in the other two almost so. 
The last two, which were 66 and 68 mm. in 
total length, are described here. 

The dorsal surface is a uniform olive- 
brown, except for the region anterior to the 
eyes which is more transparent. The myo¬ 
tome section of the tail has black spots. The 
ventral skin has a complete layer of golden 
chromatophores which, to the eye, give the 
skin a whitish appearance. 

The anus is median. There are two com¬ 
plete and four incomplete rows of horny 
teeth on the upper jaw and one complete, one 
incomplete, and one complete row on the 
lower jaw. 

Geographic Distribution 

Limnodynastes dorsalis is found in eastern 
Australia from Cape York to Adelaide and 
Tasmania (fig. 14). In Western Australia it 
is recorded from the Chapman River in the 
north to the southwest corner of the state. 
There are no records of its occurrence in the 
central portion of the continent. The type 
locality is Western Australia. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from : 

Tenterfield (Nos. 13123, 13124) 

Inverell, at 1953 feet (No. 7509) 

Nambucca River (Nos. 5878-5880) 

Warrell Creek, Nambucca River (Nos. 4235,4627) 
Gurravembi, Nambucca River (Nos. 6292-6296) 
Nyngan (Nos. 11770-11773, 12058-12060) 

Cassilis (Nos. 7448-7450) 

Guntawong, Mudgee (No. 7367) 

Wyong (No. 11071) 

Avoca (No. 8503) 

Orange (No. 9421) 

Tarana (Nos. 3196, 3197) 

Honeysuckle Falls, Fish River, Tarana (Nos. 
3118-3120) 

Hampton District (No. 13383) 

Mt. Victoria (Nos. 7322-7324) 

Katoomba (Nos. 5203-5209) 

Randwick (Nos. 1426, 5004, 5089, 5262, 5263, 
5366-5370, 5432-5434, 5516-5519) 
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Limnodynastes dorsalis. Geographic distribution. 


Sydney (No. 6795 ) ’ ’ 

Coogee (No. 8693) 

Gouldburn (No. 2398) 

Ya » (No. 7399) 

K M du sk : t (t d ;™W».S42 1 ) 

J* bor y (No. 13420) } 

Me'^Tcreelf'Rr" 3 (N<>8, 975 ’ 976 ) 

Mulwala, Murrav p "" 3 (N °' S869 ) 

L <*ton (No. 9615) Uer (N0S ‘ 7319 ~7321) 

V TcSsof Sr,CultUral High School (Nos. 10650- 


The American Museum of Natural HistoO 
has specimens from: 

Booroolong Creek, near Armidale (Nos. 59U- 
59117) 

Ebor (No. 59120) 

Capertee (Nos. 59125-59127) 

Forbes (Nos. 23910, 23911) l3 jjl) 

Megalong Valley, Katoomba (Nos. 131 > 
Burradoo (Nos. 59118, 59119) ., ko3 : 

Saw Pit Creek, 6 miles east of Hotel Kos 
3930 feet (Nos. 59121-59124) 

Albury (Nos. 59128, 59129) 

Localities mentioned in the literature^: 
are not essentially the same as thos 
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above are: Keera, 15 miles southeast of 
Bingara (Slevin, 1955), Clarence River near 
Rylston and Swan Hill on the lower Murray 
(Krefft, 1863), Tamworth, Bathurst, Jervis 
Bay (Fletcher, 1894b), Nowra (H. W. Parker, 
1940), Cootamundra (Loveridge, 1935), Coo- 
ma (Fletcher, 1892), and Port Stephens (Fry, 
1913a). 

Fletcher’s (1891a) record from Emu Plains 
is an error due to misidentification, if the 
record is based on the four specimens from 
this locality labeled Limnodynastes dorsalis 
that he deposited in the Australian Museum. 
Three are Limnodynastes tasmaniensis , and 
one is Limnodynastes fletcheri . 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Somerset, Cape York (Nos. 4525, 4526) 

Eidsvold, Burnett River (Nos. 5771-5791, 5807- 

5815, 5909, 5910, 7948) 

Moola (Nos. 11697, 11698) 

Brisbane (Nos. 4380, 4695, 5959) 

The American Museum of Natural History 
has a specimen from: 

Somerset, Cape York (No. 54224) 

Queensland localities mentioned in the 
literature that are not essentially the same 
as those listed above are: Cooktown (Love¬ 
ridge, 1935), Atherton (Andersson, 1916), 
Torrens Creek, Mac Kay, Gayndah, and near 
Cooktown (H. W. Parker, 1940), and Koo- 
longa, 25 miles north of Gin Gin, and 
Coomooboolaroo, 15 miles south of Duaringa 
(Slevin, 1955). 

northern territory records 

The British Museum has some old speci¬ 
mens that Boulenger (1882) listed from Port 
Essington, but H. W. Parker (1940) ques¬ 
tions the locality. This is the only record 
known to me of the occurrence of Limno¬ 
dynastes dorsalis in the Northern Territory, 
and if it is in doubt we must await additional 
specimens to establish its presence. Parker’s 
may itself be in error. Gunther (1858) 
and Boulenger (1882) list the specimens with 
an asterisk after the locality. This asterisk 
refers to a footnote describing the contents 
of the stomach. Perhaps the asterisk evolved 
into a question mark over the years. But see 


also the doubts of Glauert (1947) regarding 
the locality. 

victoria records 

The Australian Museum has specimens 
from: 

Warragul (Nos. 7553-7555) 

The American Museum of Natural History 
has specimens from: 

Kiewa River Flats (Nos. 5908-5910, 5913) 
Gunbower (Nos. 59130, 59131) 

5 miles east of Cann River (No. 59132) 

Melbourne (Nos. 50227, 50228) 

Victoria localities mentioned in the litera¬ 
ture that are not essentially the same as those 
already listed are: Little River (Brazenor, 
1947), Prahan to Mordialloc (Lucas, 1892), 
Benalla (Fletcher, 1891a), and Lake Boga 
(Krefft, 1862). 

TASMANIA RECORDS 

The Australian Museum has specimens 
from: 

Launceston (Nos. 6037-6040) 

Port Sorel (No. 7471) 

Ulverstone (Nos. 7593, 7594) 

Eaglehawk Neck (Nos. 7827, 7828) 

Flinders Island (Nos. 6072, 7073) 

An additional locality mentioned in the 
literature is Stanley (Loveridge, 1935), but 
this is based on a specimen of Limnodynastes 
peroni. 

SOUTH AUSTRALIA RECORDS 
The Australian Museum has a specimen 
from: 

Kingscote, Kangaroo Island (No. 7135) 

The American Museum of Natural History 
has a specimen from: 

Adelaide (No. 23590, a cotype of Limnodynastes 
dumerilii) 

Other localities mentioned in the literature 
are: Mt. Mary Range (Boehm, 1943) and 
Naracoorte (Fry, 1913a). 

WESTERN AUSTRALIA RECORDS 
The Australian Museum has specimens 
from: 

Perth (Nos. 2992-2994, 7586) 

Cranbrook (No. 7702) 

Tambellup (No. 9958) 
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The American Museum of Natural History 
has specimens from: 

Scaddan (No. 46059) 

Tambellup (No. 46056) 

Welshpool (Nos. 46057, 46058) 

Perth (No. 59133) 

Other localities mentioned in the litera¬ 
ture are: Geraldton (Fletcher, 1898), Bal- 
catta Beach, Nornalup, and Point Peron 
(Loveridge, 1935), Houtman’s Abrolhos, 
Chapman River, and Mt. Toolbrunup (H YV 
Parker, 1940) and Eradu, Subiaco, Buckland 
Hill, I'remantle, Harvey, Bunbury, Boyanup, 
Gooseberry Hill, and Albany (Werner, 1914). 

Geographic Varieties 

Fry (1913a) was the first to study geo¬ 
graphic variation in this species. He recog- 
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Mutheastem * ctor j a t 

South Wales LaSr F nna n d n StnCt of New 
dumerilii and recognizerT (1915) r s P Ht ^ *■ 
tegtnae as the form r, ^ L ‘ d ' terrae - 

n °H h W ft K 

ferent suggestion'forth^ * SOmewhat dif- 

species i n LimnnJ reco S mt ion of sub- 
dynastes dorsalis dmalis Limn °- 

ngwae, as recognized hv r L ‘ d ' terrae - 
Fr >’’s L . d. iTnnrt 7 Fry> were stained. 
L -d. dumerili. On the^otL^K 0 ^* 11 ^ with 
subspecies were recovn' ^ hand ’ two new 

Ne . w Sout h Wales east ^,^S Ual8 from 
and 8o utheast Queensland Ran ^ e 

L- d. grayi ; the name / d j ?) . Were named 

to individuals from Ta : was 

According* tn , las mania. 

Parker (1940) mvV aS ^ lfication of H W 

beginning 0 f the accountriven at the 

getherwith the individual !. thlS s P eci es, to- 

% Ur e 3, app|i es to T ' ; shown in plate 35 
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in New South Wales. The more strikingly 
patterned individuals occur west of the Di 
viding Range in New South Wales and ii 
Victoria. 

Personally I do not think much is to be 
gained by recognizing subspecies in Linrn- 
dynastes dorsalis at this stage of our knowl- 
edge of the species. I have seen enough ma- 
terial to be convinced that the species is 
highly variable and that on the basis of tie 
75 per cent rule” one could recognize many 
more subspecies than either Fry or Parker 
has done. Some of the subspecies will prob¬ 
ably be found to be valid species, but until 
evidence on this point is forthcoming, there 
will be less confusion if we lump all varieties 
and recognize only Limnodynastes dorsalis. 

Literature 

The frog now regarded as Limnodynastes 
dorsalis has been described as a new species 
on four separate occasions, a perhaps not 
surprising situation in the case of a variable 
and widely distributed form. 

Gray (1841a, 1841b) originally named it 
Cystignathus dorsalis. In 1845 he published a 
figure of the adult, foot, and hand. The type 
locality is Western Australia. The type 
specimen is in the British Museum (Natural 
History). 

Peters (1863) next described individuals 
from Adelaide, South Australia, as LfflM 
dynastes ( Platyplectron) dumerilii . 

Its third emergence was as Helioranapty 
(Steindachner, “1869” [1867]). Steindacb- 
ner’s specimen was from New South Wata 
and the description included a fine figure o 
the adult, mouth, hand, and foot. 

The fourth description was as 
trum supcrciliare (Keferstein, 1867). No 
cality other than “Australia” was given, 
following year Keferstein (1868a) P roV1 
figure of the adult, and he used the na 
Heliorana superciliaris. In addition, the ^ 
cies now recognized as Limnodynastes ors^ 
was described or mentioned under th ena ^ # 
Limnodynastes dorsalis , Platypkctr^* 
wierili , Heliorana grayi } and Heliorana 
ciliaris . . ^ 

Boulenger (1882) united all as 
dynastes dorsalis , and no further change ' 
made until Fry (1913a, 1915) and 
(1940) recognized subspecies. 
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General descriptions can be found in 
Gunther (1858), McCoy (1880, with three 
color plates of the adult and drawings of the 
open mouth, hand, foot, and side of head), 
Boulenger (1882), Fletcher (1889, 1898)! 
Lucas and Le Souef (1909, with a reproduc¬ 
tion of one of McCoy’s figures), English 
(1910, with a color plate), Fry (1913a, with 
several illustrations of the varieties dumerilii, 
typica, and interioris; 1915, with a drawing 
of the sacrum), Richard Deckert (1915, with 
a color plate of the adult), Nieden (1923, with 
the adult and open mouth redrawn from 
Steindachner, “1869” [1867]) Waite (1929, 
with a photograph of the adult and drawings 
of the mouth, hand, foot, and teeth), Taylor 
(1935), H. W. Parker (1940, with a figure of 
the anterior cranial elements), Main (1954a), 
and Slevin (1955). 

A description and drawing of the pectoral 
muscles are given by Fry (1917). Procter 
(1921) briefly mentions the scapula, and 
Sweet (1908) describes and figures some fea¬ 
tures of the urinogenital system. The truncus 
arteriosus is described by Oliver (1909); the 
brain, by Abbie and Adey (1950); and the 
vertebrae, by Nicholls (1916). 

References that consist primarily of geo¬ 
graphical data are: Krefft (1862, 1863, 1965, 
1867), Fletcher (1890, 1891a, 1892, 1894b, 
1898), Lucas (1892, 1897), Roth (1908), An- 
dersson (1913a, 1916), Werner (1914), King- 
horn (1924), Loveridge (1934, 1935), Boehm 
(1943), and Brazenor (1947). 

Limnodynastes dorsalis is mentioned, but 
with little or no new information of impor¬ 
tance given, by: Girard (1853), who sug¬ 
gested it be placed in the new genus Wagleria, 
McCoy (1867), Cope (1865 and 1867, point¬ 
ing out that Heliorana grayi is the same as 
Platyplectrum dumerilii), Gunther (1867, 
1868a, 1868b, as Limnodynastes dumerilii), 
Steindachner (1868), Krefft (1870), Gunther 
(1876), who suggested that Limnodynastes 
dorsalis, Limnodynastes ( Platyplectrum) du¬ 
merilii, Platyplectrum superciliare, and 
Heliorana superciliaris were one and the same 
and that the genus name should be Platy¬ 
plectrum, Boettger (1892), Aflalo (1896), 
Fraser (1903), Johnston (1912), Fry (1914), 
Harrison (1921, 1922), Alexander (1922), 
Lord and Scott (1924), Waite (1925, 1927), 
Glauert (1929, 1945), Noble (1931), Scott 


(1942), Barrett (1943), Kinghorn (1944), and 
Moore (1957a). 

Limnodynastes omatus (Gray) 

The Ornate Burrowing Frog 
Plate 36, figure 1; text figures 15, 16 
Diagnosis 

A combination of these features distin¬ 
guishes Limnodynastes ornatus from all other 
species in eastern New South Wales: vo¬ 
merine teeth behind choanae, inner meta¬ 
tarsal tubercle shovel-shaped, no tibial gland, 
no light spots lateral to the cloacal opening 
(as in Limnodynastes dorsalis ), no glandular 
ridge from eye to arm (as in Limnodynastes 
dorsalis). 

Some difficulty may be encountered in dis¬ 
tinguishing Limnodynastes ornatus from ju¬ 
venile specimens of Limnodynastes dorsalis , 
which may not have well-developed tibial 
glands. The presence in Limnodynastes dor¬ 
salis of the glandular ridge below the eye, 
and spots lateral to the cloaca, coupled with 
the absence of these structures in Limno¬ 
dynastes ornatus , will allow separation. 

Description 

I did not collect Limnodynastes ornatus in 
New South Wales. The only living individ¬ 
uals observed were at Rainsby Station near 
Aramac, Queensland. These were estivating 
animals secured by digging in the sand of a 
dry creek bed (pi. 31, fig. 1). When first ob¬ 
served, the color of the dorsal surface was 
pale and closely resembled the sand. A few 
hours later the animals w*ere considerably 
darker, the background color of the dorsum 
was light brown, and there were numerous 
irregular dark brown blotches. The central 
region of the snout, bounded laterally by the 
eyes and nostrils, was light brown. There was 
a large, shield-shaped patch on the back just 
posterior to the eyes. One individual in a 
total of 12 had a broad, pale, midline stripe. 
The arms were reddish brown, with dark 
brown bars. The legs were similar. The under 
parts were white except for the legs which 
had a pink cast. 

There are numerous shallow warts on the 
dorsal surface. The ventral surface is smooth. 

This is a medium-sized and moderately 
stout frog. The largest individual that I have 
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Rainsby Station, near Aramac, Queensland. 


ne SV r n ' m bod y len g^ tal 
59M1 S TK i! e : Queensland (A.M.N.H. ] 
11 y : rhe body proportions of four sd< 

Qu^nslaTdl T by S / ati ° n (near Ara ® 
Queens and) and one from near St Geor 

fromHTto' 43 ^^°^' * en S th s of which ra* 

h«ad l,„ gth , 1.22 i0.02 H 

'rnph/body lenph, o.32±o'.01 0 3 M 
i-oS ,hc ^ 

The n. m ‘ 1S dark bronze. 

The fingerrieToTh^hK !? indistinct - 

^4^'s" o >r = i>i (fi8 - 15)1 

tendingSv to «S h f ly '', ebbed ' tl,e web 

«'^ Joint from the 

^herein, 

-^^^■^Thechoar 

Posterior to the choanae /a™ 6 "" 6 teeth ; 
* r 'es that extend from d m two don* 
^ » far |he midline o, 

ehoanae. lateral edges of t 


of babitatMn^S' 5 u° CCUrs 

^'»the4^Wa,e 


Range, but it reaches the coastal zone aio:: 
the Clarence River, which has an annus! 
rainfall of 40 to 50 inches. In Queenslar,: 
Andersson (1916) records it from Cedar 
Creek, which is within the limits of the rain 
forests, and there are many records from 
localities along the coast with abund- 
rainfall. In addition there are records for lo¬ 
calities in the arid zones of Queensland, e 
Northern Territory, and Western Australia- 

Clearly this is a versatile species, ana« 
fascinating study could be made of * ts 
parative biology in the diversity of ha i- 3 - 
in which it occurs. 

Nearly all our information on the na 
history of this species comes from 
(1896b). His observations were made in ^ 
tral Australia on individuals ' 

Parker (1940) now regards as a 1 ^ 
species, namely, Limnodynastes $pentt fl 
the basis of morphological data a °^ t 
would question this splitting. In aI1 > ^ 
the two are very similar in appe aranc 
probably in habits as well. 

Spencer found them in fair numbers # 
water holes and described their a 
follows: “In the adult form it is a ^ wa ^! t ^ 
in relatively soft, sandy ground, ^ ^ 
erally in the beds of creeks which ^ 
up, but in which, after digging d°* 
short depth, the sand is more or es 
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44 It does not make a permanent burrow, 
but appears to come to the surface in the cool 
of the night and to remain hidden in the 
sand perhaps a foot or more underground 
during the daytime. Its tracks can often be 
traced over the sand to a spot at which they 
disappear, and by digging down here the ani¬ 
mal is usually to be found. It does not appear 
to store up water and aestivate as does C. 
platycephalus , and it feeds upon beetles, 
many of which are to be found in its stomach. 

“When placed on the sand it immediately 
begins to burrow, moving its hind legs down¬ 
ward and slightly outwards, so as to make a 
way for its body, and it disappears from sight 
in a very short time. Under these conditions, 
as a means of moving the soft sand aside, 
the use of its strong web and metatarsal 
tubercle is easily seen.” 

Slevin (1955) found individuals 44 ... at 
the water’s edge of a shallow, muddy la¬ 
goon.” 

As mentioned above, I observed Limno - 
dynastes ornatus only at Rainsby Station 
near Aramac, Queensland. Here in mid-June 
the individuals were estivating in the sandy 
bed of a creek that w'as nearly dry (pi. 31, 
fig. 1). They were between 12 and 16 inches 
below f the surface, w T here the sand w r as slightly 
moist to the touch. 

Breeding Habits 

There are almost no data on breeding 
habits and none on voice. In the drier parts 
of the species’ range, breeding takes place 
after heavy rains. 

Boulenger (1882) noted that 44 The female 
has on the breast two cicatrices which are 
evidently caused by the thumbs of the male; 
this proves that the male seizes the female 
under the axillae, and not round the 
waist. ...” Slevin (1955) found that the 
male 4 ‘. . . has the third finger of each hand 
greatly flattened and the bone protruding 
from the tip” and reasons that it is this digit 
and not the thumb that is modified for hold¬ 
ing the female. 

Embryonic Stages 

The early stages are unknown. Spencer 
(1896b) described tadpoles from central 
Australia ( Limnodynastes spenceri of H. W. 
Parker, 1940). 


Geographic Distribution 

Limnodynastes ornatus is widely distrib¬ 
uted in Australia (fig. 16). In eastern Aus¬ 
tralia it ranges from Thursday Island off 
Cape York south to Guntawang in New 
South Wales. The type locality is Port Es- 
sington on the Cobourg Peninsula of the 
Northern Territory. There are no records for 
Victoria, Tasmania, or the southern portion 
of South Australia. 

H. W. Parker (1940) believes that the 
populations in central Australia are a dif¬ 
ferent species, Limnodynastes spenccri (tri¬ 
angles in fig. 16). Main and Calaby (1957) 
report that individuals from Abydos Station 
(near the De Gray River) in Western Aus¬ 
tralia conform to Parker’s description of 
Limnodynastes spenccri . All these records for 
Limnodynastes spenccri are for localities with 
an average yearly rainfall of less than 10 
inches. Limnodynastes ornatus and Limno - 
dynastes spenccri are so much alike that I 
have not regarded them as different species. 

Keferstein (1868a) lists Sydney as a lo¬ 
cality for this species. It has not been re¬ 
corded subsequently, so it would seem prob¬ 
able that his report is in error. 

The paucity of dots on the distribution 
map (fig. 16) is due to the fact that only a 
single specimen of this species in the Aus¬ 
tralian Museum was examined. 

NEW r SOUTH WALES RECORDS 

This is an inland species that reaches the 
coast in the northeast part of the state. It 
has been recorded from: Jaffa, Ashford 
Downs (Australian Museum No. 9411); 
Warialda (Fletcher, 1894b); 40 miles south 
of Moree (H. W. Parker, 1940); the Clarence 
River (Krefft, 1865; Keferstein, 1868a; 
Fletcher, 1894b; H. W. Parker, 1940); and 
Guntawang (Fletcher, 1890; H. W. Parker, 
1940). 

QUEENSLAND RECORDS 

The American Museum of Natural His¬ 
tory has specimens from: 

Red Island Pointy Cape York (Nos. 54245, 54246) 
Newcastle Bay, near Somerset (Nos. 54211, 

54212) 

Brown’s Creek, near Tozer Gap, Cape York 

(Nos. 54256, 54267) 
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records of Limnodynastt c ^ eo £ ra Phic distribution. The triangles are for 
ynastes spencen, a species of doubtful validity. 
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Mitchell (1955) gives Central nin, 
Kumba, and Port Langdon in Groote 
landt as localities. 

1 he American Museum of Natural Hist 
has specimens from central Australia t 
would be called Limnodynastes spew# 1 
H - W. Parker (1940). They are as follows 


i.»»i ? *™*-a9«rr ,Ecoi,Ds 


Alice Springs (Nos. 409-414) 

Central Australia (Nos. 724, 725) 

F«nke River (Nos. 23763, 23764) 

H. W Parker (1940) gives an addil 
locality, namely, Hermannsburg, fo r ^ 
dynastes spenceri. 


SOUTH AUSTRALIA RECORDS 
Spencer (1896b) mentions that he obt 
tadpoles of Limnodynastes ornatus frojt' 
holes between Oodnadatta and Cha 
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Waters. According to H. W. Parker’s (1940) 
terminology these would be Limnodynastes 
spenceri. 

WESTERN AUSTRALIA RECORDS 

Most of the records are for the northern 
half of the state. Fletcher (1898) had ma¬ 
terial from the junction of the Fitzroy River 
and Margaret Creek. Andersson (1913a) gives 
these localities: Fitzroy River in the interior 
of the Kimberley Division; St. George Range, 
Kimberley Division; and Streets Station near 
Broome, Dampier Land. Fry (1914) lists 
Napier Broome Bay. H. W. Parker (1940) 
mentioned a specimen from Albany, and this 
appears to be the only record of the occur¬ 
rence of Limnodynastes ornatus in the south¬ 
ern part of the state. A. R. Main (personal 
communication), who has made a special 
study of the Western Australian frogs, has 
never observed this species in the southern 
part of the state. 

According to Main and Calaby (1957) 
specimens from Abydos Station (near the De 
Gray River) agree with H. W. Parker’s 
(1940) description of Limnodynastes spenceri . 

Literature 

This species was first described as Dis¬ 
co glossus ornatus by Gray (1842) on the basis 
of material from Port Essington. The type is 
in the British Museum (Natural History). In 
1845 Gray published illustrations of the 
adult, hand, and foot, and in the captions 
used the original name, but in the text used 
Perialia ? ornata . 

Gunther (1863a) described this species as 
Platyplectrum marmoratum on the basis of 
material from the Clarence River in New 
South Wales. The type is in the British Mu¬ 
seum (Natural History). 

Cope (1866) gave the name Platyplectrum 
occidental to a specimen from Western Aus¬ 
tralia. 

Steindachner ("1869” [1867]) described a 
V s ew South Wales specimen as Opisthodon 

frauenfeldi. 

In Boulenger’s "Catalogue” (1882) all are 
united as Limnodynastes ornatus. There was 
no further change until H. W. Parker (1940) 
separated the central Australian form as 
Limnodynastes spenceri. 

In addition, descriptions are given by 
iinther (1858), Keferstein (1867 and 1868a, 


as Platyplectrum marmoratum and Platyplec¬ 
trum ornatum ), Spencer (1896a; this descrip- 
tion would apply to Parker’s Limnodynastes 
spenceri, as does that of Spencer and Gillen, 
1912), Lucas and Le Souef (1909), Andersson 
(1913a), Nieden (1923), Waite (1929; the 
description applies to Parker's Limnodynastes 
spenceri), H. W. Parker (1940), and Slevin 
(1955). 

The scapula is described by Procter (1921), 
and the vertebrae are described by Nicholls 
(1916). 

The following give little more than data on 
geographical distribution: Krefft (1865, as 
Limnodynastes ornatus and Platyplectrum 
marmoratum), Gunther (1867), Fletcher 
(1890, 1894b, 1898), Boettger (1894), Roth 
(1908), Fry (1914), Andersson (1916), Love- 
ridge (1935), and Mitchell (1955). 

Minor mention is made by Krefft (1867), 
Steindachner (1868), Gunther (1868a, 1868b, 
1876), Fletcher (1889), Aflalo (1896), Buxton 
(1923), Kinghorn (1931), Loveridge (1938), 
and Glauert (1945). 

It might be noted that Keferstein’s (1868a) 
description of Platyplectrum marmoratum re¬ 
fers in the main to Limnodynastes ornatus, 
but the following quotation would seem to 
apply to Adelotus brevis: “Nach einer Mitt- 
heilung meines Freundes Krefft in Sydney das 
Mdnnchen dieser Art zwei zahnartige Aus- 
wiichse am Unterkiefer und einen weit grosseren 
Kopf als das Weibchen.” 

Limnodynastes peroni (Dum6ril and Bibron) 
The Brown Frog 

Plate 36, figures 2-4; text figures 17, 18 
Diagnosis 

Limnodynastes peroni can be distinguished 
from all other species in eastern New South 
Wales by the characteristic longitudinal dark 
and light stripes on the back, plus the greatly 
elongated first metacarpal. 

Description 

The back is covered with a series of longi¬ 
tudinal dark brown (or black) and light 
brown stripes. The most frequently en¬ 
countered pattern is as follows: A narrow 
whitish band extends along the dorsal mid¬ 
line from the snout to the cloaca. On each 
side of it a dark brown (or black) band be¬ 
gins at the level of the nares, widens out at 



198 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 121 


the eyes, and then extends to the hind end 
of the body. The next more lateral bands are 
light brown. They begin as a single light area 
at the tip of the snout, divide at the level of 
the external nares, cross the top of the eye, 
and then extend to the posterior surface of 
the thighs. The next more lateral bands are 
dark. They begin immediately behind the 
eyes and extend to the posterior surface of 
the thighs. They are generally the outer¬ 
most bands. 


iic siuca are ngnt Drown, with dark brow 
spots, which may form a longitudinal serii 
and, very rarely, definite bands. A dark bar 
extends from the snout through the nares 1 
the eyes and from the eyes through th 
tympamc membrane to the level of insertio 
the arms. T hat portion of the upper ia 

fv 5 a ,? l"" 6 “ li8ht br0wn ' and th « 
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coHected i s a he Wgest specimen that 
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mm ) and have wider heads. The difference 
is often strikingly apparent when breeding 
pairs are observed and a large male is seen to 
be clasping a much smaller female. The 
smallest breeding female that was collected 
has a body length of 43 mm. The body pro- 
portions for 10 males (body length, 480- 
64.2 mm.) and 10 females (body length, 
42.5-58.0 mm.) from eastern New South 
Wales are: tibia length/body length, males 
0.47 + 0.00 (0.45-0.49), females 0.46+0.01 
(0.42-0.49); head length/body length, males 
0.33±0.01 (0.30-0.38), females 0.32+0.00 
(0.29—0.34); head width/head length, males 
1.06 + 0.02 (0.97-1.21), females 1.00+0.02 
(0.95—1.08). The dimensions of the type, No. 
4500 in the Museum National d’Histoire 
Naturelle, Paris, are: body length, 57.7 mm.: 
tibia length, 26.4 mm.; head length, 18.3mm.; 
head width, 18.5 mm. 

I he tongue is broad and has a slight pos¬ 
terior nick (fig. 17). The vomerine teeth are 
in two long and curved series that are very 
close, and in some specimens they nearly 
touch at the midline. They extend laterally 
well beyond the choanae. 

1 he tympanic membrane is indistinct. 

The fingers are not webbed (fig. 17). In the 
female the inner part of the second finger has 
a well-developed flange, a condition asso¬ 
ciated with the production of a foam type of 
e £g mass. The inner edge of the first and the 
outer edge of the third fingers have less well- 
developed flanges. The arms of the breeding 
males are hypertrophied. In both the male 
and female of this species the first meta¬ 
carpal is much elongated, noticeable ex¬ 
ternally because there is no joint at the base 
of the finger but only one near the tip where 
the metacarpal articulates with the 
phalanx. In the male the sharp tip of 
metacarpal may perforate the skin and P r0 
ject outward for as much as 1 mm. The bon e 
thus forms a nuptial spine that aids the ma e 
m holding the female during ampk xU ^ 
Breeding males, when collected, sometime 
grasp the captor's hand with their arms, 
captor is left with no doubt, then, as to 
efficiency of the first metacarpal as a nup 1 
spine. 

In some instances the whole thumb, ° r 
the entire hand, of the male is much swo 
and appears to be infected; the infection 
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Fig. 17. Limnodynastes peroni. Open mouth, hand, and foot of a male. 
A.M.N.H. No. 60541. Killara, New South Wales. 


probably due to the entrance of bacteria 
through the opening made by the meta¬ 
carpal. The first metacarpal of the female is 
elongated, as in the male, but I have not seen 
any individuals in which it perforates the 
skin. 

There are one large inner and two medium¬ 
sized outer metacarpal tubercles (fig. 17). In 
some cases the two outer ones are so close to 
each other that they might be regarded as a 
single split metacarpal tubercle. The finger 
length sequence is 3>2^4^1. The first, 
second, and fourth fingers are essentially 
equal in length. 

The toes are not webbed. There is a single, 
rather small, flat, inner, metatarsal tubercle. 
There is no outer metatarsal tubercle. 

Habitat 

At Killara, New South Wales, Limno¬ 
dynastes peroni was found near small pools 
and small streams. It is a secretive species, 
even at night. The adult males could be 
heard calling, and a search revealed them in 
small holes, which were partially filled with 
water, and under rocks or in the banks of 
small streams. Frequently the hiding places 
were so small and so deep that it was difficult 
to extract the males. 

This species was also observed along large 
streams (Guy Fawkes Creek near Ebor; pi. 
28, fig. 1), a coastal lagoon (Narrabeen, near 


Sydney), sluggish and grass-lined streams 
(near Eden, New South Wales, and Cairns, 
Queensland), and swamps (Binna Burra, 
Queensland; pi. 32, fig. 1). I did not find it 
directly associated with large and swiftly 
flowing streams or rivers. Wherever it was 
found it was generally hidden away in some 
recess. 

Voice 

The call is a deep, guttural “toe” repeated 
every few seconds. When the male begins to 
call, the vocal sac in the throat is inflated, 
and it remains inflated between the indi¬ 
vidual calls. At each “toe" there is a pro¬ 
nounced contraction of the lateral abdominal 
wall. 

A single male that was heard calling near 
Cairns, Queensland, had a call that was 
shorter and higher. This resembled the sound 
made by tapping the finger on a wooden 
table. 

Breeding Habits 

Limnodynastes peroni deposits its eggs in a 
foam nest, which floats on the surface of the 
water (pi. 36, fig. 3). It is mentioned above 
that the males tend to secrete themselves 
in hidden areas such as crevices and holes 
that contain water. In these situations the 
egg masses are deposited. 

Unmated females with eggs in the uterus, 
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when collected, were generally in the open 
and not in the secluded places of the sort 
occupied by the males, which may suggest 
that the male selects the site for spawning 
and that the females are attracted to him. 

The egg mass itself is large. The one 
shown in plate 36, figure 3, measured 6 by 
10 cm. (It should be mentioned that this egg 
mass was not found in the exposed situation 
as shown. Originally it was at the edge of a 
tiny stream under an overhanging rock. It 
was pulled out into open water to be photo¬ 
graphed.) K 


, C #S ™ass contains many bubbles tha 
range in size from tiny spheres up to thos 
with a diameter of 6 mm. When eggs in th 
terus are stripped from females, the jell' 
never becomes frothy. It is, however, lev 
sticky, more so than that of Ram pipiens 

Whm * he ie " y is 

many a ma .i Th^' 

“ostr sstaandmcasure » b »“>oiobi 

TOsohheXtSoDin? 7 ,l " 8urta “' 

water line. Such a^it^?^ 03 ar . e above th < 
aster. A few masses ^ V may lead to dis 
all the embryos on theT °^ rved in which 
died and only those a T UP and 

hatched. at the bottom had 


collected at Kilbr, in two fe 

>0 b. w ar :„r^' by = 

% mai“tere fo u "7 A ' S lo " E at Ki 
C-), November 2 Nnv l J5 ust ^ (watei 
C-). December 6 („°r? mb , e , r . 30 ("ate, 
cember 30 (water 19° r \ II C) ’ and 
^ calling, however^ unbl7^ Males 
an d perhaps thev ’ " td A P ril 15, 
«»ter months. NewlyTaidT thr0U8h 
20 D ; 8atc ' Nc" South Wo? 888 were b 

from natural, ot 


from artificial, fertilizations. The average 
diameters of the ovum were 1.4 and 1.5 mm. 
for two groups. The animal hemisphere is 
dark, and the vegetal hemisphere is light. 

Early development is of the Ram type but 
there are small differences. For example, it 
was noticed that the pigmentation of the 
animal hemisphere is not uniform in the four- 
cell stage. Most of it is concentrated on one 
side, so that only half of the animal hemi¬ 
sphere is pigmented. This unequal distribu¬ 
tion was also observed in the embryos of 
I seudophryne australis , in which, however, it 
has a definite relation to the planes of cleav¬ 
age. So far as I could tell, there is no fixed 
relation between the planes of cleavage and 
the distribution of the pigmented sector in 
Limnodynastes perotti. 

In stage-14 embryos there are deeply pig¬ 
mented areas on the inner side of the anterior 
portion of the neural folds. These probably 
are the cells that will form the optic cups. The 
folds themselves are very low. 

Stage 20 is reached in six days at a temper¬ 
ature of approximately 15° C. The most note¬ 
worthy external characteristics are the very 
large pronephric swellings and the exceed¬ 
ingly small size of the gill filaments. The 
external gills are always minute. Generally 
each remains as a single unbranched filament 
until overgrown by the operculum. Hatch- 
ing begins when the embryos are in stage 20, 
and at this time they are 6 mm. in total 
length. 

The tadpoles are light in color. Under the 
microscope, the skin of the dorsal side is seen 
to contain an almost continuous network ot 
golden chromatophores. The openings of the 
lateral lines are marked by golden spots. The 
skin of the ventral side of the body contains 
only a few pigment cells. The spiracle is on 
the left, and the opening of the anus i- s 
median. 

The maximum size attained in the labors 
tory was 63 mm., and the time required to 
reach metamorphosis was five months. 15 
period seems rather long, but perhaps thecu 
ture conditions were not adequate for ^ 
rapid growth. 

Geographic Distribution 
Limnodynastes peroni occurs along the eas 
eoast of Australia from Cairns to Melbour 
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and probably in Tasmania as well (fig. 18). It 
is restricted almost entirely to the area east 
of the Dividing Range. The type locality is 
“New Holland.” 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Tweed River (No. 8492) 

Dunoon, Richmond River (Nos. 7496, 7497) 
Lower Clarence River (No. 7526) 

Brooklana, East Dorrigo (No. 9946) 

Warrell Creek, Nambucca River (Nos. 4236- 
4241, 4243-4246) 

Tubrabucca, Barrington Tops, 4300 feet (Nos. 

13308, 13309) 

Booral (Nos. 8324r-8326) 

Bulahdelah (No. 8097) 

Legges Camp, Myall Lakes (Nos. 7908-7915) 
Broughton Island, Port Stephens (Nos. 5523, 
5974) 

Hampton District (Nos. 13384-13386) 

Capertee (Nos. 7326, 7327) 

Leura, Blue Mountains (No. 4106) 

Ash field (No. 1430) 

Waverley (Nos. 1879-1882, 1901-1903) 

Wentworthville (No. 9433) 

Parramatta (Nos. 3602, 4395, 6145) 

Killara (Nos. 4333-4338, 4360, 4389-4394) 

Lind field (Nos. 4481-4485, 12035) 

Rushcutters Bay (Nos. 5282-5284) 

Brookvale (No. 9362) 

Katoomba (Nos. 5201, 5202) 

IUawarra (No. 7566) 

Bundanoon (Nos. 4372, 4373) 

Burrawang (Nos. 7386, 7389-7391) 

Moss Vale (Nos. 8485, 8500, 8501) 

The American Museum of Natural History 
has specimens from: 

Ben Lomond (No. 60553) 

Fbor (No. 60558) 

Glenbrook (Nos. 60554-60556) 

Pittwater (No. 60557) 

Khlara (Nos. 6053(3-60544) 

Parramatta (No. 23874) 

Rockdale (No. 60552) 

Burradoo (Nos. 60550, 60551) 

Bodalla (Nos. 60559, 60560) 

Lden (Nos. 60661-60663) 

Delegate (Nos. 60664-60666) 

* Sew South Wales (Nos. 23907-23909) 

Additional localities for which there are 
p 1 literature records are Guntawang and 
^uiienbone near Mudgee (Fletcher, 1890), a 
w m,les west of the Dividing Range. 



Fig. 18. Limnodynastes peroni. Geographic 
distribution. 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Eidsvold, Burnett River (Nos. 5350, 5826, 5985) 
Pimparna (No. 7409) 

Pine Mountain (Nos. 6821-6824) 

The American Museum of Natural History 
has specimens from: 

Cairns (No. 60545) 

Port Mackay (No. 23591) 

Binna Burra (Nos. 60546-60549) 

An additional locality for which there is 
only a literature record is Millaa Millaa 
(Loveridge, 1935). 
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VICTORIA RECORDS 

Lucas (1892) mentions the fact that Limno- 
dynastes peroni is found at Warragul, Mel¬ 
bourne, and Bairnsdale. H. W. Parker (1940) 
lists a specimen from Warragul. 

TASMANIAN RECORDS 

The Australian Museum has one specimen: 
Ouse River (No. 6826) 

The question of the occurrence of Limno - 
dynastes peroni in Tasmania has been debated 
lor a long time. Gunther (1858) and Bou- 
enger (1882) listed a male in the British 
Museum (Natural History) from Van Die- 

SFletrh “1 by Sir A ‘ S "iith. In 
1898 Fletcher remarked that this was the onlv 

specimen known f rom the is | and g - 

* be , cas ? ,n 1924 when Lord and Sco« 

^e(f934)Ta? brateS ° f T ~ 

Loveridge ( 1934 > i r • * , listed by 

Stanley, Tasmania, was in v Sc ? tt at 
Limnodynastes peroni I have e^ 9 ° pin,0n ' 
specimen and agree w i p ? Xam,ned this 

"'hen Scott broughuhe T ^ In 1942, 
to* he was ut war e o a f Smanian ,ist “P 
Limnodynastes peroni othe *t" y record9 of 
Museum specimen Ann "" tb . an tbe British 

C'Un 1940 ^ edid not 

although unknown*to'him * Spedes ’ whi ch. 

^e northwest coa* on 

Gnm. His paper a ,rom Stanley to Cane 

Photograph of an ? ied by a £ 

wastes peroni. dult ' and »t is Lxrnnody 


m\Tr\“ S Dum' S | dKcr,lx - d as 

Th”'to re | N ' ltur *'i" Pariaif -'r N aSi 

*» female),'SIevin'(1955, "with T photograph 9« 

m provi *nnent du LyafeTp^ billots Tr and Moore < 1957a ' with 3 P 

e Fer °n, mais nous 


VOL. in 

ignorons le pays ou its ont Hi recueillis Pent, 
ftre est-ce la Nouvelle-Hollander In 1854 
Dura f nl * nd Bibron definitely stated that the 
type locality was “Nouv.-Hollande." In 1843 
ritzinger suggested the generic nameZimM. 
dynastes, with peroni as the type species. 

I his species has had a fairly uneventful 
history', there being only two main synonyms. 
Limnodynastes krefftii was described by 
Gunther (1863a) on the basis of two adults 
and several juveniles from Sydney. Theco- 
types are in the British Museum (Natural 
History), and Boulenger (1882) and H. W. 
Parker (1940) list them as Limnodynastes 
Peroni. 

Somewhat later dc Vis (1884a) described a 
small specimen from Mackay, Queensland,as 
Limnodynastes lineatus , noting that it was 
similar to Limnodynastes peroni . The follow¬ 
ing year Boulenger (1885) reduced lineatus to 
synonymy with peroni in a forceful manner, 

I he cotypes of Limnodynastes lineatus are in 
the British Museum (Natural History). 

Loveridge (1938) believes that lineatus isa 
subspecies. Specimens from Ebor and Bar¬ 
rington I ops in New South Wales and Millaa 
Millaa, Queensland, are referred to as Limno¬ 
dynastes peroni lineatus . Specimens from 
Sydney and Blackhcath in New South Wales 
and Brisbane, Queensland, are referred to as 
Limnodynastes peroni peroni. There is, there¬ 
fore, a broad geographical overlap in Love- 
ridge's subspecies, and current practice would 
against calling these subspecies. H. W. 
Barker (1940) does not recognize any sub¬ 
species in Limnodynastes peroni. 

General descriptions are found in Gunther 
(1858, who abandoned an earlier belief that 
Limnodynastes peroni was a synonym ® 
Limnodynastes dorsalis ), Stcindachner (‘ 1®® 

[ 1867], as Limnodynastes kreftii), Keferstejn 
(1867; 1868a, with a drawing of an adult,® 
both he refers also to L. p. krefftii ), Boulengp 
(1882), Fletcher (1889, breeding habits). 
Lucas and Le Souef (1909, with a photogr a P n 
of two adults), Andersson (1913a), Harr^ 1 
(1922, with a description of breeding ha 1 * 
Nieden (1923), Loveridge (1935), H* 
Parker (1940, with a figure of the hando 

. Slevin (1955, with a photograpn 
u\ _ 1 « a ohoi 


8Taph of an adult) 


ui an aauit;. 

Procter (1921) described the sea] 


ipula; 
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Trewavas (1933), the larynx; Johnston 
(1912), the parasites; Jones (1933), the pec¬ 
toral muscles; Griffiths (1954), the depressor 
mandibulae muscle; and J. P. Hill (1894), a 
specimen with atypical blood vessels. 

Fletcher (1890, 1892, 1894b, 1898) and 
Roth (1908) deal with geographic distribu¬ 
tion. Klingelhoffer (1956) describes the habits 
in captivity. 

References that contain but little informa¬ 
tion are Gray (1841a, as Cystignathus peroni), 
Fitzinger (1861), Krefft (1863, 1865, 1867, 
1870, all as Limnodynastes kreffti ) Gunther 
(1868a, as Limnodynastes kreffti ), Steindach- 
ner (1868), Fletcher (1891a), Spencer (1892), 
Lucas (1892, 1897), Aflalo (1896), Boettger 
(1892), Fry (1912), Roux (1920), Lord and 
Scott (1924), Loveridge (1934), Scott (1942), 
Barrett (1943), and Hewer (1951, an “un¬ 
known” species from Tasmania that is 
Limnodynastes peroni ). 

Wagleria peroni (Girard, 1853, 1858) has 
been regarded as a synonym of Limnody¬ 
nastes peroni by all authors from Keferstein 
(1868a) to H. W. Parker (1940). I find it 
difficult to agree fully with this opinion. The 
figure of the adult (Girard, 1858, pi. 3, fig. 
29), as well as parts of the description, seems 
more applicable to Limnodynastes tasmani- 
ensis than to Linmodynastes peroni . 

Limnodynastes tasmaniensis Gunther 
The Spotted Grass Frog 
Plate 37, figures 1-3; text figures 19, 20 

Diagnosis 

The combination of medium size, no more 
than a trace of webbing on the toes, a small 
inner metatarsal tubercle, dark spots on a 
greenish back, vomerine teeth behind the 
choanae, and the fact that the first meta¬ 
carpal is of approximately the same length as 
the second separates this species from any 
other in eastern New South Wales. 

Description 

Limnodynastes tasmaniensis is a medium¬ 
sized species that is 7?a?wz-like in general 
appearance. 

1 he back is medium green to olive gray, 
with large, irregular, dark green spots. In 
most individuals there is a white stripe along 
the dorsal midline. Occasionally the spots are 


symmetrically arranged in parallel rows and, 
if the spots are elongated, the appearance is 
somewhat like that of a small Limnodynastes 
peroni. The head pattern is nearly the same 
as that of Limnodynastes peroni and has the 
dark line from the snout to the arm, the 
lighter area of the upper jaw with the dark 
spot anterior and ventral to the eye, and the 
light-colored ridge from the posterior part of 
the upper jaw to the base of the arm. 

The dorsal side of the appendages is similar 
in coloration to the back, with the dark areas 
taking the form of spots or, infrequently, of 
cross bars. 

There is frequently a reddish tint in the 
light, dorsal, midline stripe and in the skin 
over the dorsal part of the eyeball. 

The ventral surface of the body is white 
except for the throat, which is dusky, with a 
yellowish wash, in males. In preserved speci¬ 
mens the yellow is dissolved, leaving only the 
dusky hue. In most specimens there is a yel¬ 
lowish wash in the armpits and on the thighs. 

The skin varies from smooth to slightly 
rough above and is smooth below. 

Fletcher (1889) mentions that “the very 
young frogs often show a distinctly red verte¬ 
bral line.” He also mentions a clasping pair 
in which the female had the light vertebral 
line, but the male did not. This characteristic, 
which has sometimes assumed taxonomic im¬ 
portance, is clearly an example of polymor¬ 
phism. 

A male from Armidale measuring 39.1 mm. 
and a female from Capertee measuring 41.0 
mm. are the largest New South Wales indi¬ 
viduals that I have seen. Specimens from 
Adelaide, South Australia, have a maximum 
of 47.1 mm. for males and 48.4 mm. for fe¬ 
males. 

The body proportions of 10 males (body 
length, 31.7-39.1 mm.) and 10 females (body 
length, 32.2-39.4) from eastern New South 
Wales are: tibia length/body length ratio 
of males, 0.41 ±0.01 (0.37-0.45), of females, 
0.39 ±0.01 (0.38-0.41); head length/body 
length ratio of males, 0.34 ±0.01 (0.32—0.38), 
of females, 0.33 ±0.01 (0.30-0.36); head width/ 
head length of males, 1.05 ±0.02 (0.98-1.13), 
of females, 1.01 ±0.02 (0.97-1.07). 

The tongue is broad and has no indentation 
on the posterior edge (fig. 19). The vomerine 
teeth are posterior to the choanae and in two 
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ig. 19. Lmnodynastcs Open mouth, hand, and foot. A.M.N.H. 
cooroolong Creek, near Armidale, New South Wales. 
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Habitat 

Limnodynastes tasmaniensis occupies 
variety of habitats. I have found egg masse 
in shallow, grass-lined ditches, small pooh 
grassy marshes, and in shallow ponds (pi. 25 
fig. 1). In addition, the adults were foum 
along streams (pi. 28, figs. 1 , 2 ) and lakes (pi 
30, fig. 2). It is common in the moist coasta 
area as well as in the drier interior. 

Voice 

I he call of Limnodynastes tasmaniensis is £ 
very rapid “uk-uk-uk-uk . . . reminding 
one of a small boy imitating a machine gun. 

Breeding Habits 

Egg masses were observed August 1 (P f0S ‘ 
pect Reservoir, near Parramatta, New South 
Wales), September 20 (Bowral, New South 
Wales), October 25 (Mt. Stromlo, Australian 
Capital Territory), and November 16 (Ura a 
and Armidale, New South Wales). Fletcher 
(1889) states that it is “about the earliest o 
the larger species to be heard croaking an ® 
be found breeding after hibernation, as i * 
about the last to leave off before this perio • 
He mentions collecting a clasping P aI 
January 30 and that breeding occurs as> e ar > 
as the middle of July. Harrison (1922) 
the spawn of this widely distributed sp ^ 1 
in almost every month of the year, bo 
running creeks and stagnant ponds, 
specific dates that he mentions are Septerj 1 
and November 8 . He also observed that 
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frog usually spawns only after rain/' but on 
one occasion he found early embryos “in the 
middle of a prolonged drought." 

According to Fletcher (1889) the male 
clasps the inguinal region of the female; this 
fact has been mentioned by many observers. 

Embryonic Development 

Two groups of Limnodynastes tasmaniensis 
embryos were studied. The first was a natural 
spawning from Prospect Reservoir, near 
Parramatta, New South Wales. These em¬ 
bryos were collected on August 1, 1952. The 
second group was from an artificial fertiliza¬ 
tion of the ova of a clasping pair collected at 
Burradoo, New South Wales, on September 
20, 1952. The ova are small, averaging 1.3 
mm., and the animal hemisphere is dark 
brown, and the vegetal hemisphere is pale. 

The following notes were made on the sec¬ 
ond group, which was kept in an incubator at 
20° C. during early development. The inter¬ 
val between first cleavage and stage 20 is 
about 130 hours. At a temperature of approx¬ 
imately 15° C. the time required for this 
interval is about 170 hours. 

Early development does not differ appre¬ 
ciably from that of Limnodynastes peroni . 
The external gill filaments are never very 
large. 

Many of the tadpoles were killed by a 
fungus infection. A single individual trans¬ 
formed after being in the laboratory for four 
and a half months. It reached a length of 46 
ram. When it was a mature tadpole, the 
dorsal body skin was very dark. There was a 
striking difference in the pigmentation of the 
anterior and posterior halves of the ventral 
surface. In the posterior half, a layer of golden 
chromatophores covered the viscera, but the 
skin of the anterior portion was almost com¬ 
pletely transparent. 


Geographic Distribution 

Limnodynastes tasmaniensis is widely dis¬ 
tributed in eastern and southeastern Austra- 
! a from Cooktown, Queensland, to Port 
Lincoln, South Australia (fig. 20). It also 
occurs in Tasmania. In New South Wales 
niost of the locality records are away from the 
***. The type localities are Tasmania and 
New Holland." 



Fig. 20. Limnodynastes tasmaniensis. Geographic 
distribution. 


NEW SOUTH WALES RECORDS 


The Australian Museum has specimens 
from: 


Richmond River (Nos. 5075, 5076) 

Moree district (Nos. 7518, 7521) 

Pilliga (No. 11607) 

Bearbong, Mundooran (No. 7402)^ 
Darling River floods (Nos. 4739-4751) 
Nyngan (No. 13674) ^ 

Dandaloo, Bogan River (Nos. 7537-/54o) 


ledoo (No. 10526) 
tawong, Mudgee (Nos. 7368-7371) 
ertee (Nos. 10/74, 10775) 
know, Orange (No. 7507) 
lurst (No. 4280) 
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Topar Station, 45 miles east of Broken Hill (Ni 
9552) 

Oberon (Nos. 11546-11548) 

Jenolan Caves area (No. 11882) 

South Bowenfels (Nos. 13376, 13377) 

Cook River, Petersham (No. 381) 

Smithfield (Nos. 2864, 2882) 

Randwick (No. 4006) 

Parramatta (No. 4291) 

Ash field (Nos. 4330, 4331) 

Killara (Nos. 4361, 4395) 

Wentworthville (Nos. 9431, 9432) 

Katoomba (Nos. 5197-5200) 

Mt. Wilson (No. 7473) 

Burrawang (Nos. 7393, 7395) 

Moss Vale (No. 7523) 

Yass (Nos. 7400, 7401) 

io ” 2, 10740, i07u ' l07Sft 

Bungendore (Nos. 7330-7332) 

Tumut (No. 9645) 

Talbingo (No. 12086) 

Berridale (Nos. 5228-5230) 

It. Kosciusko, 5500 feet (Nos 574 - 577 ) 
Mulwala, Murray River (Nos. 7317, 7m) 

Emu Plains, Urana (Nos. 7349 7153 71 to 

Albury (No. 13418) ’ 3 > 7 , 5 4 ) 

Narrandera (Nos. 10741, 10753 ) 

. .*•» 

B 'ack Mt La K oon 2 n ( °f- 60573 -M580) 

(Nos. 60581 60582) ” "° rth of Armi ^Ie 

c!«k n 605 * 3 .’ “ S84) 

Ebor (Nos. 40288.' (N °' MS8S ) 

Saw Ft C* n (N °‘ U313) 614 

^legate 60616 . 60167) 

A " W * (Nos- 60587/60615) 

Hterature a^'Srabri in th e 

J 892 ); Glen Inne« 1 dWaro <> (Fletcher 
'•etcher, 1894b)- Bun^^o’ and worth 
{£**■ and Wa mi,es »uth of 


AUSTRALIAN CAPITAL TERRITORY RECORDS 

The Australian Museum has a specimen 
from: 

Canberra (No. 12923) 

The American Museum of Natural History 
has specimens from: 

Canberra (No*. 60625, 60626) 

Mt. Strontlo (No*. 60627-60629) 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

•Flinders River (No. 6780) 

Eidsvold (Nos. 5503. 5795-5806, 5911-5913, 
5919. 5920, 6216) 

Moola (No. 11702) 

Brisbane (No. 5858) 

The Flinders River flows from the vicinity 
of Hughenden to the Gulf of Carpentaria. As 
the site of collection is not known, this local¬ 
ity cannot lie put on the map. 

The American Museum of Natural History 
has some juvenile specimens from: 

Eidsvold (Nos. 13314-13319) 

Additional localities, which are mentioned 
in the literature, are: Cooktown, Port Mac- 
kay, and Rockhampton (H. W. Parkefi 
1940); Retro (20 miles west of Capella), 
Margenta (near Retro), Talafa (20 m * a 

south of Emerald), Coomool>oolaroo (15 miles 
south of Duaringa), and Callandoon ( near 
Goondiwindi), all listed by Slevin (1955). 

VICTORIA RECORDS 

The American Museum of Natural History 
has specimens from: 

Kicwa River flats (Nos. 60620 - 60624 ) . 

Coburg, 5 miles north of Melbourne (Nos. 
50223) 

Melbourne (Nos. 50224-50226) 

Additional localities, for which I 
literature records only, are: Ballarat ( 
er > 1891a); Heidelberg, Carrum, ® airn ,og 2 ). 
Maryborough, and Sandhurst (Lucas, 

TASMANIA RECORDS 

The Australian Museum has spec* 0 
from: 

Ulverstone (Nos. 7595. 7596) 
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Localities mentioned in the literature are: 
Longford and Launceston (Fletcher, 1898): 
Hobart and Westbury (English, 1910). 

SOUTH AUSTRALIA RECORDS 

The Australian Museum has specimens 
from: 

Kingscote, Kangaroo Island (No. 7134) 

Deep Creek (20 miles from Kingscote), Kangaroo 

Island (No. 7159) 

Narracoorte (No. 6647). 

Port Lincoln (Nos. 6830-6833, 6840) 

Additional localities mentioned in the 
literature are: Wilpena (Loveridge, 1935), 
Adelaide (H. W. Parker, 1940), and Mt. 
Mary Range (Boehm, 1943). 

Comments 

The status of the South Australia frogs 
that are similar to Limnodynastes tasmani- 
ensis is not fully settled. Giinther (1867) 
described two specimens from Adelaide as 
Limnodynastes platycephalus. Boulenger (1882) 
reexamined the types and also regarded them 
as distinct species. Fry (1915) believed that a 
specimen from Wilcannia, New South Wales, 
should be regarded as Limnodynastes platy- 
cephalus . It differed from Limnodynastes tas¬ 
maniensis primarily in “the most extensive 
vomerine teeth, which extend outwards well 
beyond the choanae, the broader head . . .” 
H. W. Parker (1940) reexamined the cotypes 
and was “unable to find any characters 
whereby platycephalus may be distinguished 
from tasmaniensis Fry (1915) thought that 
the two forms might even occur together, and 
Loveridge (1935) listed both from Kangaroo 
Island, South Australia. 

I do not feel that a valid case has been 
niade for the distinctness of Limnodynastes 
platycephalus. Much more material, as well as 
field observations and laboratory experi¬ 
ments, is required to settle the matter. 

The peculiar situation with respect to the 
anges on the fingers of males is mentioned 
above in the description. The fact that the 
anges are present when the male nuptial 
Pads show a minimum of development sug¬ 
gests a relation to the hormonal cycle of the 
male. It should be emphasized that the pres- 
en ce of the flanges in adult males during the 
n on-breeding season does not indicate the 


return to a neutral situation but the actual 
development of a structure that is common in 
the females of the genus Limnodynastes (and 
others that have a foam nest). 

Literature 

Limnodynastes tasmaniensis was described 
by Gunther (1858, with a figure of the adult 
and the open mouth). He had six specimens 
from Tasmania and New Holland. These 
cotypes are in the British Museum (Natural 
History). 

There are two principal synonyms, both 
due to Gunther. Limnodynastes affinis (Gun¬ 
ther, 1863a) was based on a single specimen 
from the Clarence River, New South Wales. 
The type is in the British Museum (Natural 
History), and it was listed both by Boulenger 
(1882) and LI. W. Parker (1940) as Limno¬ 
dynastes tasmaniensis. In 1867 Gunther de¬ 
scribed specimens from Adelaide, South 
Australia, as Limnodynastes platycephalus. It 
was thought to differ from Limnodynastes 
tasmaniensis primarily in the shape of the 
head. The cotypes are in the British Museum 
(Natural History). Boulenger (1882), Fry 
(1915), and Loveridge (1935) regarded this 
as a good species. H. W. Parker (1940), how¬ 
ever, lists it as a synonym of Limnodynastes 
tasmaniensis , as did Steindachner (1868) 
many years ago. 

General descriptions are given by Gunther 
(1858), Steindachner (“1869” [1867]), Kefer- 
stein (1867), McCoy (1880, with colored 
illustrations of the adults, head, open mouth, 
hand, and foot), Boulenger (1882, who also 
describes and figures Limnodynastes platy¬ 
cephalus ), Fletcher (1892), Lucas and LeSouef 
(1909, with a photograph of the adult and 
reproductions of McCoy’s figures), English 
(1910, with colored figures of the adult), Fry 
(1915, with a consideration of the Limnody¬ 
nastes platycephalus problem), Nieden (1923, 
also as Limnodynastes platycephalus), Waite 
(1929, with figures of the palate, hand, and 
foot, and a reproduction of Gunther’s figure 
of the adult), Loveridge (1935, as Limnody¬ 
nastes platycephalus), H. W. Parker (1940, 
with a figure of the hand of the female), 
Slevin (1955, with a photograph of an adult 
that does not resemble a typical individual and 
may not even be of this species), and Moore 
(1957a, with a photograph of the adult). 
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Data on habits and distribution are given 
by Fletcher (1889, 1890, 1891a, 1892, 1894b, 
1898), Lucas (1892, 1897), Harrison (1922), 
and Loveridge (1934). 

Abbie and Adey ( 1950 ), described the 
brain; Edmund Muller ( 1932 ), the inter- 
ma-xiliary- glands; Jones ( 1933 ), the pectoral 
muscles; William K. Parker ( 1881 ), the skull; 
.Nicho |,s (1 91 6), the vertebrae; and Johnston 
UM2), the parasites. Kinghorn ( 1932 ) re- 
P °?f the occurrence of specimens buried 6 
to 8 feet below the surface of the ground 
Limnodynastes tasmaniensis is a popular 
S"-in Europe. Descriptions of 

1954) W r VT C n Pti y ty 3re given b y 0eser 
(1 ,? 51) ’ Luther ( 1933 ), 

• (.1932), Khngelhoffer (1931 1956) 

VVeingand (1927, 1928), Geyer (1928a 19 ? 8 m’ 
Rah«ek (1926), Wolisjff mt S ’ 
and Zernecke (1926). V a ’ iy ^ 6b )’ 

( 18 M"wtT 86 M 8 a 69 fCTa' 1 , 863 ’’ ^ 

and affinis), Keferstem Sv T”^' 
nastes peronii var t as Limnody- 

rugulosus), McCoy ' and Var ' 
tasmankus), GuJth^ (lm^ ymn ^ ymSteS 
nastes affinis anH t • as ^ tmn ody - 

Boettgj (fswT' mT 
Spencer ( 1892 ) T nrri a J* 0 ( 1896 ), 

"*■" U 921 ) KinS^ 0 ". (“ft Har- 
a deformed adult) W -I ’ a figure of 
(‘"I), Condo. I'm}'"* 1927 >. Noble 

and Boehm (1943)* 

rard^lg^mtybfaV!^^!^ peroni (Gi- 
hsmaniensis is die ° ny ? of Llmn °dy- 
literature section“fo 1*"^ “ b °ve in 
Limn a lmn °dynastes peroni. 

■"*- ^er 

’ text figures 21, 22 
-p, DIAGNOSIS 

eati ate this species?^ ° f L the <*oanae differ 
New South W^ST ° m the 0ther « in eastern 

The A , Descript ion 


VOL. 121 

The ventral surface is white, except for the 

waTh reg ‘° n WhlCH may haVC a brownisl1 

1 he back is slightly granular, and theven- 
tral surface is smooth. 

The largest specimen that I have seenhasa 
body ength of 56 mm. The body proportions 
of a female 42.6 mm. in length are: tibia 
ength/body length, 0.42; head length/body 
length, 0.35; head width/head length, 1.02. 

1 he tibia length/body length ratio of 12 
adults (body length, 49.0-55.0) from Yanco, 
New South Wales, is 0.43 + 0.01 (0.40-0.45). 

The tympanic membrane is very indistinct; 
in fact, it is almost imperceptible. 

The fingers are not webbed (fig. 21 ). The 
hrst metacarpal is elongate, as in Limnoiy • 
nastes peroni . 1 here is a prominent tubercle at 
the distal end of the second, third, and fourth 
metacarpals. There is a well-developed inner 
metacarpal tubercle and in some specimens a 
small median one. The sequence of finger 
lengths is 3 > 2 > 1 >4. Slevin (1955) collected 
a male with 4 ‘a swollen thumb and bone pro¬ 
truding as in L. peronii .” Presumably this 
bone acts as a nuptial spine. 

The toes have a slight though definite web 
(fig. 21) in contrast to those of Limnodynastes 
peroni , Limnodynastes tasmaniensis , Limno¬ 
dynastes ornatuSy and Limnodynastes salmini, 
which have no web or the merest traces of one. 

1 here is a small inner metatarsal tubercle. 

The vomerine teeth are short, reaching 
only to the level of the inner edge of the 
choanae (fig. 21 ). The tongue is broad and 
rounded posteriorly. 

Habitat 

I collected this species only at Uralla La 
goon (pi. 30, fig. 2) where it was at the edge ot 
the water and associated with Limnodynasits 
tasmaniensis. Slevin (1955) found individuals 
. un der old logs or bark in moist depression 5 
in paddocks.’* 

There are no published records of the voice 
or breeding habits. The lack of informal 
seems to be due to its occurrence in areas no 
often visited by zoologists as well as its f 
quently being confused with Limnodyn as 

tasmaniensis. 


Geographic Distribution 
Limnodynastes fletcheri occurs i n ^ 
South Wales and southern Queensland * 
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Fig. 21 . Limnodynastes fletcheri. Open mouth, hand, and foot. A.M.N.H. No. 60638 
Ural la Lagoon, Uralla, New South Wales. 


of the Dividing Range (fig. 22 ). The type 
locality is Guntawang, New South Wales. 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Moree district (Nos. 7517-7518, 7520) 

T -non Creek, Brewarrina (Nos. 8000-8003, 
8005) 

Pilliga (Nos. 11608, 11609, 11612-11615) 

Dariing River floods, Wilcannia (Nos. 4731— 
4/33, 4735, 4737) 

Yanco (Nos. 10730, 10733-10739, 10742, 10744- 
11749,11755-11757) 

Emu Plains, Urana (No. 7352) 

American Museum has specimens 

Boggabilla (No. 60637) 

Uralla Lagoon, Uralla (No. 60638) 

Other localities mentioned in the literature 
are: Guntawang and Wentworth (H. W. 
Parker, 1940). 


QUEENSLAND RECORDS 


The Australian 
from: 


Museum has a specimen 


Goondiwindi (No. 5509, a cotype of Limno- 
aynasles marmoratus Lamb) 

^ oc alities mentioned in the literature 
e* „ : * ro0 (1 assume that Warroo is meant) 
no bt. George district (H. W. Parker, 1940); 
era Station, near Bingara (Slevin, 1955). 


Comments 

Australian Museum No. 5509 is a cotype o 
"nnodynastes marmoratus (Lamb, 1911). 

(1915) that this is conspecifii 
tn Llm nodynastes fletcheri. 


Literature 

Limnodynastes fletcheri was described by 
Boulenger (1888) on the basis of two speci¬ 
mens from Guntawang, near Mudgee, in New 
South Wales. The types are in the British 
Museum (Natural History). They were sent 
to him by J. J. Fletcher. Other general de- 



Fig. 22. Limnodynastes fletcheri. Geographic 
distribution. 
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scriptions can be found in Fry (1915), Nieden 
(1923), Procter (1923), H. W. Parker (1940), 
and Slevin (1955). Fletcher (1892) had some 
question regarding the distinctness of this 
form and thought that it might be only a 
race of Limnodymstes tasmaniensis. 

Data on geographic distribution are given 
by Fletcher (1890, 1894b). 

There is one principal synonym. Limno- 
™armoratus was described by Lamb 
(1911) on the basis of material from Goondi- 
wmdi, Queensland. He noted, “This frog is 
closely allied to L tasmaniensis, from which 

uS f , S ^ n °- aVing an ° uter m etatarsal 
tu^rcle vomenne teeth much straighter and 

~ d| 1° vertebraI line in immature or 

fiJer‘° Nw“ ti H9 2 Ti ,h L L, '’” TO d 5 '' 

Limnodynastes salmini Steindachner 

Plate 38, fig Ure 2; text figures 23, 24 

Diagnosis 

«n T p e e irnd,W ( ° n ° f l hht bro “'”' curved 

than the second serves t0 identify this^pecies^ 

Th K Description 

b rown spots, ife spSts a^"’ W ‘ th irre g uIar 
Proximately f our paStl arranged in ap- 

slightly elevated as shallr/ 0 "^’ &nd they are 
as shallow warts. There is a 


lght brown patch behind the eyes. A sirai- 
larly colored line extends from the shoulder 
region along the sides of the body nearly to 
the hind legs, and a second line is over the 
urostyle. 1 hese lines and patch become pink, 
rose, or salmon when the animals are pre- 
served. 1 here are irregular black spots below 
the eyes and on the snout. A light-colored 
ridge extends from below the eyes to the 
arms. The sides are olive-gray, with dark 
mottlings. 

The ventral surface is almost entirely 
whitish, but the legs have a bluish tint, and 
the throat is lightly mottled. 

This is a stocky species that resembles 
Limnodynastes fletcheri in general body form. 
The body proportion ratios of the single spec¬ 
imen, which is 34 mm. in length, in the Amer¬ 
ican Museum of Natural History are: tibia 
length/body length, 0.40; head length/body 
length, 0.38; head width/head length, 1.04. 

I he tibia length/body ratio is 0.41 ± 0.00 
(0.40-0.42) for 11 specimens in the Australian 
Museum that vary from 47.0 to 70.1 mm. in 
body length. The largest specimen that I have 
seen is 70.1 mm. in body length. 

The tympanic membrane is relatively j 
distinct. 

1 he fingers are not webbed (fig. 23). The 
length sequence is 3>1>2=4. There is a 
large inner metacarpal tubercle, and there is a ? 
large, divided, outer metacarpal tubercle- j 
There are prominent tubercles at the distal 
ends of the metacarpals. 

1 he toes are not webbed (fig. 23). There isa 
medium-sized inner metatarsal tubercle, a n 
there is either no, or a tiny, outer metatarsa 
tubercle. There are prominent tubercles at 
the base of each toe. 



A-M.N.f ? Pen mouth - hand < and foot. 

bt ‘ La 'vrence, Queensland. 
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The tongue is broad and oval (fig. 23). The 
vomerine teeth are behind the choanae. They 
meet at the midline and extend outward be¬ 
yond the choanae. 

Habitat 

I have no field information for this species. 
The total information on its natural history 
is contained in the following statement from 
Slevin (1955). I he frogs were “taken in pad- 
docks drying out from recent rains, but with 
a few mudholes left. The frogs were under old 
logs and pieces of bark wherever there was 
sufficient moisture left. The two from Bundy 
were under the bark of a fallen tree.” 

Geographic Distribution 

Limnodynastes salmini occurs along the 
east coast from Port Mackay (Bowen) in 
Queensland to the Clarence River in New 
South W ales and inland in southern Queens- 
land and New South Wales (fig. 24). The 
type locality is given as “Australia.” 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Lismore, Richmond River (Nos. 5062-5066) 
larnon Creek, Brewarrina (No. 8004) 

Goangra, near Walgett (No. 7342) 

P’Ihga (Nos. 11610, 11611) 

Bearbong (No. 7404) 

Warren (Nos. 7363, 7364) 

The Plains, Nyngan (Nos. 11744-11746) 

Uar ' ,n S R >ver floods ( = Wilcannia?) (Nos. 4708- 


Other localities mentioned in the literature 
are: Bathurst (Fletcher, 1889); Narrabri 
i e l ^ er » 1890); Kiacatoo Station on the 
,,55 an ’ 20 miles below Condobolin 
p 'etcher, 1891a); Clarence River (H. W. 

ar -er, 1940); and Bundy, 20 miles southeast 
°f Moree (Slevin, 1955). 

am disregarding the old records from 

l5nw y ” ( Keferstein - 1868a; H. W. Parker, 
J)> for I think the locality data may be 
erroneous. There are no records of more re¬ 
cent date. 


QUEENSLAND RECORDS 
from 16 ‘^ Us l ra ^ an Museum has specimen! 



Fig. 24. Limnodynastes salmini. Geographic 
distribution. 


Eidsvold (Nos. 5349, 5350, 6214, 6215) 

Moola (No. 11699) 

The American Museum of Natural History 
has a specimen from: 

St. Lawrence (No. 60636) 

Other localities mentioned in the literature 
are: Port Denison, Rockhampton, Port 
Mackay (H. W. Parker, 1940); and Callan- 
doon, near Goondiwindi (Slevin, 1955). 

Literature 

The excellent description, with figures of 
the adult, mouth, hand, and foot, by Stein* 
dachner (“1869” [1867]) is the first mention 
of Limnodynastes salmini. His specimens were 
from "Australia.” Other descriptions are 
given by Keferstein (1868a), Boulenger 
(1882), Lucas and Le Souef (1909), Nieden 
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i^overiage who, however, con- 
fuses Limnodynastes salmini and Limno¬ 
dynastes convexiusculus , vide Loveridgc 
1949), H. W. Parker (1940, with a figure of 
the hand of a female), and Slevin (1955, with 
a photograph of the adult). 

Geographic data are given by Fletcher 
(1889,1890,1891a) and Boettger (1892,1894). 

Gunther (1867) lists Limnodynastes sal- 
mmt as a synonym of Limnodynastes krefftii 
(Jm TT ' S 10 T ntioned by Steindachner 
( ’■ Fle,cher (1894b) ' and 


easily from the other members of the genus 
by the characters just given. On external fea- 
ures alone they might be confused with some 
species of Ileleioporus or Cyclorana. In this 
case separation is readily made on the posi¬ 
tion of the vomerine teeth. These are poste¬ 
rior to the choanae in all species of Limno- 
dynastes and between the choanae in Hekio- 
porus and Cyclorana. Differentiation between 
the two members of group A is simple. Limno- 
ynastes dorsalis has a prominent oval gland 
on the tibia, and Limnodynastes ornatus lack; 
this structure. 


/-'c-v-TTfT i nt, 

CLAUS limnodynastes 

H \v e pT S ^ imnod ynastes, according 
5 h U • Parker (1940), contains eight spec 

r LiLJ % 

are common d - L ] mnod y™stes dorsa 
Wales F Sp u ecies in . astern New So 

Limnodynastesfletch ^ L . ln t nod y nastes salm, 

tus, and Limnodynastes or 

in or near th c °™exiusculus) oo 

treated"^^. ^-s .<>' the area be 
spenceri) is verv c - S .? ecies ( Limnodynas 
ornatus. It occurs soM t0 Litnnod y n ai 
and may prove to be I 1 'k Cen t ra * Austra 

dynastes ornatus. As sevenof the*- °u Um 
occur in or near ? the ei « ht s Pec 

ma y not be out of place S ° Uth Wa ^s, 
remarks on the eastern ° ^! Ve some gene, 

. Formanyvears he PCC ! eS - 

•nto two groups aceorrf enUS has been di vid 

la "er me^tarS Xde 8 ^ Shapc of * 

large and “shov 

are burrowing species so moon ). The 

pearance, with wide head^a 1 t0ad ' like in a 

ame| y- Limnedynlst « ? a " d rou " d «d snoui 

3 j d Limnod ynastes S ?fi S ' L ! mnod ynasi 
found in east*,- * ^ Sl€s s P en cert (which „ 

**"? fu„ h “'* S,ern are „ 

J"" “'““^Oubercle much sma||er 

1 he members of „• 

01 group A ran k 

Can be separate. 


In group B there are the two well-known 
species, Limnodynastes peroni and Limno¬ 
dynastes tasmaniensis. These two can be 
hybridized, and the offspring appear com¬ 
pletely normal and intermediate. This fact 
suggests a close genetic relationship, but 
there is no difficulty in distinguishing be¬ 
tween them. Limnodynastes peroni is the 
larger species; it has longitudinal stripes on 
the back, a much elongated first metacarpal 
that extends beyond the second, and the 
tubercle at the distal end of the first meta¬ 
carpal is small. Limnodynastes tasmaniensis is 
smaller; it has spots on the back, a first meta¬ 
carpal of normal proportions (equal to or 
slightly shorter than the second), and the 
tubercle at the distal end of the first meta¬ 
carpal is large. There is a slight difference in 
the vomerine teeth of the two, those of 
Limnodynastes peroni extending laterally be¬ 
yond the choanae, while in Limnodynastes 
tasmaniensis they generally do not extend be¬ 
yond the outer edge of the choanae. Limno¬ 
dynastes peroni has a single metatarsal 
tubercle, the inner. Limnodynastes tasmanr 
ensis has an inner, and usually an outer, 
tubercle as well. Both species may occur li¬ 
the same locality but, when they do, therein 
generally a difference in habitat. In both 
breeding is year round, at least in the Sydne.- 
area. 


The character differences distinguish 10 ? 
these two species are recombined in various 
ways in the other species of the B group- - s * 
urther complication, in some areas two s Pf 
ties tend to resemble each other more c ' ( f e * 
-han they do in other parts of the range u eI , 
>nly one exists. Thus in western New Soutn 
A ales some Limnodynastes tasmaniensis & 

1 c °lor pattern similar to that of Limno . 
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nastes fletcheri. In fact, specimens of the same 
size are frequently mixed in museum collec¬ 
tions. The speciation of the B group of 
Limnodynastes appears to resemble that of 
the genus Bufo in North America, and espe¬ 
cially the Bufo americanus-Bufo fowleri com¬ 
plex. 

Limnodynastes fletcheri is apparently re¬ 
stricted to the areas west of the Dividing 
Range whereas Limnodynastes peroni is found 
only to the east. It resembles Limnodynastes 
peroni and differs from Limnodynastes tas- 
n aniensis in its large size, elongate first 
metacarpal, its single metatarsal tubercle, 
and the small size of the tubercle at the distal 
end of the first metacarpal. It differs from 
Limnodynastes peroni in possessing a slight 
though definite web and in having a dorsal 
pattern of irregular spots and blotches rather 
than longitudinal stripes. The vomerine 
teeth differ, those of Limnodynastes peroni ex¬ 
tending beyond the outer edge of the 
choanae, while those of Limnodynastes 
fletcheri generally extend no further laterally 
than the inner edge of the choanae. The dor¬ 
sal color pattern gives Limnodynastes fletcheri 
a superficial resemblance to Limnodynastes 
tasmaniensis , but it can be distinguished by 
tie characters noted at the beginning of the 
paragraph. 

Limnodynastes salmini is another western 
species, but it reaches the coastal areas in 
northern New South Wales and Queensland. 
It ls a large and broad-headed species. It 
1 ers from Limnodynastes peroni and Limno - 
}nastes fletcheri in that the first metacarpal 
!s not unduly elongate, in fact it is only 
^ tly more elongate than the second meta- 
( , ir ^ a ’ an< ^ the tubercle at the distal end of 
, ^ me tacarpal is large. In these respects 
e * urn b is of the Limnodynastes tasmanien - 
J S ' u' ^ ie * wo s P ec ^ es can be distin- 

^ Ulb ed on the basis of hand structure: in 
imnodynastes tasmaniensis the second finger 
is considerably longer than the first, but in 
I nastes salmini the second finger is 
yj* fSorter than the first. Perhaps the 

s < istinguishing characteristic of this spe- 
is the pair of light-colored bands that 
exf n ^ ln ^ le s ^ ou ^ er region and, diverging, 

£ en to groin. The vomerine teeth of 
Wro] 10 ^ nasies salmini seem to extend en- 
> across the roof of the mouth. They ex¬ 


tend much more laterally than in either 
Limnodynastes tasmaniensis or Limnody¬ 
nastes fletcheri and slightly more so than in 
Limnodynastes peroni . Only a single meta¬ 
tarsal tubercle, the inner, is at all well devel¬ 
oped. 

Limnodynastes convexiusculus is a species of 
the east and north coasts of Queensland and 
of New Guinea that has a considerable re¬ 
semblance to Limnodynastes tasmaniensis or 
to small individuals of Limnodynastes salmini . 
It is small, and the back is spotted, as it is in 
Limnodynastes tasmaniensis. The spots are 
elevated to form shallow warts, which do not 
occur in Limnodynastes tasmaniensis. The 
hand is of the “ tasmaniensis " type, but it 
differs from the hand in that species in the 
possession of first and second fingers of equal 
length and in the large size of the tubercles on 
the metacarpals and phalanges. The vomer¬ 
ine teeth of Limnodynastes convexiusculus ex¬ 
tend beyond the outer edge of the choanae. 
There is a single metatarsal tubercle. These 
last two features serve to distinguish it from 
Limnodynastes tasmaniensis. 

All the eastern Australia Limnodynastes 
that I have collected or examined in the 
Australian Museum can be allocated to the 
species just enumerated with the exception of 
some from Eidsvold, Queensland. These ex¬ 
ceptional individuals are of the general 
tasmaniensis type, but they have a thumb of 
the peroni type. In common with Limnody¬ 
nastes tasmaniensis they are of medium size, 
the back is spotted, the outer metatarsal 
tubercle is well developed, the vomerine 
teeth terminate laterally at the level of the 
inner border or the middle of the choanae, 
and there is the merest trace of a web. In 
Limnodynastes tasmaniensis from other areas 
the first metacarpal is slightly shorter than 
the second, and there are nuptial pads on the 
first two fingers. In the Eidsvold series the 
first metacarpal is slightly longer than the 
second (but not so much so as in Limno¬ 
dynastes peroni or Limnodynastes fletcheri) 
and, in some specimens, has perforated the 
skin to form a nuptial spine. 

I feel that it would be unwise on the basis of 
the available data to designate the Eidsvold 
specimens as a different species or subspecies. 
They differ from typical Limnodynastes 
tasmaniensis only slightly. The increased de- 
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velopment of the first metacarpal and its use 
as a nuptial spine represent a trend noticed 
in two other species of Limnodynastes, and it 
is not surprising that it should occur to a 
slight degree in a wide-ranging and variable 
species such as Limnodynastes tasmaniensis. 

The problem posed by these Eidsvold frogs 
is not settled. It is, moreover, only one of a 
series of unsettled problems arising from at¬ 
tempts to classify the species of the genus 
Limnodynastes. Two other interesting prob¬ 
lems are, first, the relation of Limnodynastes 
salrnni and Limnodynastes convexiusculus 
and, second, the status of the tasmaniensis- 
like frogs of South Australia that were 
formerly regarded as Limnodynastes platy- 


Kyarranus sphagnicolus Moore 
The Sphagnum Frog 

Plate 38, figures 4, 5, 8; plate 39, figure 
1; text figures 25, 26 

Diagnosis 

• A combination of the following charart 

n 1 e C a S s tef I ! n | UIsh «f s th j s s P ecies from all oth 
in eastern New South Wales: vomerine to, 

of° S the°V 0 and extendin g to the inner ec 
of the choanae; throat heavily mottled 
brown stripe from the eve to thl “ 
alongtheflanW an a e t0 1 le arm > anotl 

angle' at a " oblb l 

tending to the Sh f last /^quently « 

black band from th^do’aca ^the 3 "^' 
surface of the thigh. to the ventl 

Description 

coloration! * C ° ns,derable sexual difference 
of s ^ a 

brown. There may be^a feT" ° F reddi 
jmall dark spots and blotch s T^ nUmer ° 
stripe on each side over the Hi J ,‘ S a da 
be restricted to the fi^L 1Um ’ whlch ™ 

a " anteromedian direSon t may eXtend 

spending stripe on ft 40 ™ eet the corr 
stripes meet thev f^^ Slde ‘ Wb en the 
^cted anteriorly. Anotl ’^ c 

rom the snout, through th Stnpe rui 
almost to the base 0 f th? 6 n ° Strils and * 
" ldens posterior to til h arm - This strir 

8tnK alon ^ th ' „i e £“•«*, 


extend from the arms to the legs, or it may 
be somewhat shorter. There is a horizontal 
dark band, frequently in the form of a much- 
flattened triangle, that has its apex at the 
cloaca and its sides extending along the poste¬ 
rior and ventral surfaces of the thighs. 

The ventral surface varies from pale to 
dark brick red. Some individuals have numer¬ 
ous black spots on the throat. The palm 
shows extensive light areas. The sole is 
usually dark, but the toes, especially the 
inner ones, tend to be light. 

1 he male tends to be greenish gray above, 
and the darker areas on the back are usually 
more extensive than in the female. The ven¬ 
tral surface of the male may be nearly white, 
except for the throat, which is heavily 
mottled. 

There is nothing unusual about the body 
proportions of this species. The largest speci¬ 
men collected is a male 34.4 mm. in body 
length. The body proportions of five females 
(body length, 30.3-34.0 mm.) and eight 
males (body length, 29.7-34.4 mm.) are as 
follows: tibia length/body length, females 
0.43±0.01 (0.42-0.45), males 0 . 45 + 0.00 

(0.42-0.47); head width/head length, fe¬ 
males 1.12±0.01 (1.08-1.14), males U9+ 
0.01 (1.14-1.24); head length/body length, 
females 0.31 ±0.01 (0.30-0.32), males 0.32 + 
0.00 (0.30-0.33). 

The tympanic membrane is indistinct. 

The sequence of finger lengths is 3>2£ 
4> 1. The first and second fingers of the te* 
male have flanges. The tubercles on thehan 
are not unduly enlarged, but in some m 
dividuals they are striking, because the hand 
is pigmented except for the tubercles. e 
dorsal surface of the thumb of the male has a 
brownish nuptial pad. When this is examined 
at a magnification of X10 it is found to con^ 
sist of numerous tiny spines. The fingers ar 
not webbed (fig. 25). # 

i he toes are not webbed. There is an inn ^ 
but no outer, metatarsal tubercle. As is 
case with the hand, the tubercles on 
ventral surface of the foot are frequ^ 11 - 
colorless, and the remainder of the foot 1 5 P b 
men ted. | 

The tongue is moderately broad and 0^ 
The vomerine teeth are posterior t0 , Q \ 
choanae and extend laterally to the 
the inner edge of the choanae. 
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Fig. 25. Kyarranus sphagnicolus. Open mouth, hand, and foot. A.M.N.H. No. 60709. 
Point Lookout, near Ebor, New South Wales. 


Habitat 

All my specimens were collected in a small 
area at 5000 feet on Point Lookout, near 
Ebor, New South Wales (pi. 30, fig. 1). Ob¬ 
servations were made only during the day¬ 
time on November 21 and 22, and they are 
consequently most incomplete. Males were 
calling from tiny crevices between rocks near 
a small stream and from the depths of a 
sphagnum bog. A search for the adults was 
made by pulling apart the sphagnum mat, 
and they were frequently found as much as 15 
cm. below the surface. 

Voice 

The call of the male during the day is a low 
and soft growl, “gur-r-r-r-r-r,” fading at the 
end. Each call requires about one second and 
may be repeated at intervals of about five 
seconds. It is exceedingly difficult to localize. 

e ln ^ er nal vocal sac is beneath the chin. 


Breeding Habits 

Many egg masses, which are of the foam 
M )e (pl- -39, fig. 1), were found in the sphag- 
num mat, frequently at a depth of as much as 
, cm ‘ rhe Y were not in water, but the 
P agnum was fully saturated. Generally a 
ema e was adjacent to each egg mass. The 
sg masses are roughly spherical and about 
i ‘ ln diameter. (One egg mass deposited 
1 the laboratory was 6 by 5 by 2 cm.) The 

ancM? 1 *^ * n t ^ ree masses was 44, 49, 
v e mass is closely packed with 
a unlike the well-spaced eggs of Adelotus 
2 Llmnod ynastes. The jelly mass contains 
-4^^ e y° US as in Limnodynastes and 

hab’t'^* re moved from the natural 

floats^ an< ^ p * acec * * n water > the egg mass 


The male clasps the inguinal region of the 
female. 

The breeding habitat precludes detailed ob¬ 
servations on mating behavior under natural 
conditions. 

Embryonic Development 

Three groups of embryos of Kyarranus 
sphagnicolus were collected with the adults of 
the type series. It was not possible to study 
them with a microscope until two days later, 
when the youngest were early gastrulae. The 
embryos are without pigment at this stage 
and very large, the diameters of two being 
3.2 and 3.3 mm. (pi. 39, fig. 1). The tempera¬ 
tures at which the embryos were kept for 
study fluctuated between 20.3° and 22.6° C. 

Gastrulation is of the usual Rana type, 
with the formation of a 360-degree blasto¬ 
pore. The first noticeable departure in the 
pattern of development is observed in the 
neurular stage, at which the neural plate is 
narrower and shorter than in Rana. The 
neural folds close one day after the beginning 
of gastrulation. At the tail-bud stage, the 
head, the dorsal portion of the trunk, and the 
tail are separating from the spherical yolk 
mass. This process continues, and eventually 
the main body axis of the embryo is seen to 
be perched on a nearly spherical mass of 
yolk-laden cells. The division lines between 
the somites can, however, be seen to extend 
down into the yolk. 

It requires about seven days to reach stage 
20, when the embryo is 8.6 mm. in length. 
The gills are very short, being little more than 
buds. Two bumps on the spherical portion of 
the embryo, at its junction with the base of 
the tail, are the beginnings of the hind-limb 
buds. Melanophores make their first appear¬ 
ance, on the top of the head, at this time. 
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nicclus, 


when thT u - g,ns t0 ov ergrow i 
is «g h t days old 

nearly all the emhr -° d ,? ys ’ by wlli 

hind-limb buds are nro ^ ave hatch< 
The . , are P rorr >ment at th 

the hind-linib'bud h-! 3 ^ T' in len § 

The spiracle opens to Sie hh** T 
opening is median. The mouth ' * 

by an elevateH ^ mouth is surr 

There are small jawTbut bearing P 

teeth.! 

Poles is 2l X mm n \ S ^Y eaC !? ed by t] 
a fter slightly less! than / ansform ation 

ment - ^& 


were not observed to feed and those given no 
food grew as rapidly. 

Geographic Distribution 

Kyarranus sphagnicolus is known only 
from the type locality, which is Point Look¬ 
out, near Ebor, New South Wales. The alti¬ 
tude is 5000 feet (fig. 26). 

NEW SOUTH WALES RECORDS 

The Australian Museum has a specimen 
from: 

Point Lookout, near Ebor, New South Wales (No. 
16005, the holotype) 

The American Museum of Natural History 
has specimens from: 

Point Lookout, near Ebor (Nos. 60698-60709, 
paratypes; 63838, 63841, 63842) 

The British Museum (Natural History) 
has a specimen from: 

Point Lookout, near Ebor (No. 1958 . 1 . 1 . 6 , a para- 
type) 

VICTORIA RECORDS 

The Australian Museum has a specimen 
(No. 7514) from Warragul. This locality is 
certainly a surprise and should be checked. I 
do not feel confident enough of its accuracy 
to show it on the distribution map (fig- 26). 

Literature 

The genus Kyarranus and the species 
sphagnicolus were described by Moore (1958). 
The holotype is in the Australian Museum. 
There are no other certain references to this 
species. The Australian Museum, however, 
has a specimen (No. 7514) that was identihe 
as Pseudophryne coriacea. I believe that J- J* 
Fletcher made the identification and, if s0) 
some of his records of Pseudophryne cone cm 
may, in fact, be based on Kyarranus sphog nl 

coins . 

A related species, Kyarranus loveridgeiM s 
been incorrectly placed in the genus Phm& 
by previous authors. This matter is com 
sidered below in the section on Kyo rranU 
lover id get. 

Kyarranus loveridgei (Parker) 
Loveridge’s Frog 

Plate 38, figures 6, 7; plate 39, figure 2, 
text figures 26, 27 
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Diagnosis 

A combination of these characteristics 
serves to separate this species from all others 
in eastern New South Wales: vomerine teeth 
posterior to and extending to the level of the 
inner edge of the choanae; tongue broad; a 
brown patch extending from the snout, 
through the eye, to the base of the arm; 
throat lightly mottled; generally no hori¬ 
zontal black band across cloacal region, or 
brown stripe on flank (as in Kyarranus 
sphagnicolus) ; and the groin very lightly pig¬ 
mented. 

Description 

The following description is based on males 
collected at Binna Burra in southern Queens¬ 
land. 

The dorsal surface is dark brown. A darker 
brown stripe extends from the snout to the 
eye and from the eye to the base of the 
arm. That portion of the stripe between the 
eye and arm is bordered dor sally by a thin, 
hght-colored line. The flanks may have an in¬ 
distinct horizontal band. The dorsal surfaces 
of the arms and legs may have a faint pattern 
of cross bars. Otherwise the dorsal surface is 
nearly uniform. 

. ^roat is lightly mottled with brown- 
18 , s P ec ^ s or spots. The remainder of the 
under surface is whitish. There is a dark 
patch below the cloaca. 

Two of the three specimens have dorso- 
ateral ridges extending from the eye to the 
posterior end of the body. There are small 
warts on the back and legs. 

his is a small frog. The largest of the 
iree males is 27.1 mm. in body length, 
ine other specimens are 21.8 and 25.2 mm. 

0 ii r ? ean tibia length/body length ratio is 
t u/u nge ’ 0.40-0.42). The mean head 
ength/body length ratio is 0.34 (range, 


0.32-0.37), and the mean head width/head 
length ratio is 1.09 (range, 1.09-1.10). 

The tympanic membrane is indistinct. 

The fingers are not webbed (fig. 27). The 
length sequence is 3>2^4>1. The digits 
are noticeably reduced (as in Pseudophryne). 
None of the males, which were taken during 
the breeding season, has nuptial pads. 

The toes are not webbed (fig. 27). The 
digits are reduced in length. There is a single 
inner metatarsal tubercle. 

The tongue is moderately broad (fig. 27). 
The vomerine teeth are in two oblique rows 
behind the choanae. They extend laterally to 
the level of the inner edge of the choanae. 

When Kyarranus loveridgei and Kyarranus 
sphagnicolus axe compared, it is plain that the 
two species are strikingly different in external 
appearance (pi. 38, figs. 7,8). As far as general 
proportions are concerned, sphagnicolus is 
larger, with the head wider and more 
rounded, and the tibia longer. There are con¬ 
siderable differences in pigmentation. In gen¬ 
eral, sphagnicolus is more colorful, and it has 
a better-developed pattern. The spots on its 
throat are generally much larger than in 
loveridgei , and the stripe on the flank is much 
larger, as is the horizontal band across the 
cloacal region. The groin of loveridgei is 
lightly pigmented, whereas in sphagnicolus it 
is not different from the flanks. 1 he males of 
sphagnicolus have prominent nuptial pads, 
which appear to be absent in loveridgei. 

Habitat 

I observed this species at two sites in a 
single locality, namely, the rain forest of 
Binna Burra, Queensland. The elevations 
were 2700 and 3000 feet. All the adults were 
beneath the ground and were discovered 
only because the males were calling. The 
adults were in soft, moist earth at a depth of 
4 to 6 inches. 



Fig. 27. Kyarranus loveridgei . Open mouth, hand, and foot. A.M.N.H. 
No. 62052. Binna Burra, Beechmont, Queensland. 
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VOICE 

The call of the males is a slow, guttural 
“ork.” This call has a definite resemblance to 
that of Kyarranus sphagnicolus. The entire 
chin area swells out when the male is calling. 

Breeding Habits 

The eggs are deposited in a crude nest (pi. 
39, fig. 2), which is situated several inches 
below the surface in very moist, loose earth. 
The nest is a cavity in the shape of a flattened 
sphere about 1§ inches in diameter and with 
smooth walls. Different nests may be verv 
close to one another, and in one case four 

, ne n tS ,'I7 e nearf y touching No females were 
collected at or near the nests, though several 
males were found while the nests were being 

h “ n ° nC Situati0n the nes ts were in 
e bank of a small gully about 7 feet from 
the bottom. It is probable that there is never 
more than a foot of water in the gully. 

ta'i K^ Car 1CSt embr y° s found were in the 

T E eS ' jet 

of the nest, ,h e the lo "' erhal ' f 

to 10 h m m "t S I^th' n k th™ ' Ver ' 

was liquefied and th. . 6 nests the 

December 14and^^s^Th 13 ? 6 betWeen 
of the earth surrounding th Th tem P eratur e 
The egg contlin* « ^ nests was 15° C. 

developing individual!!/ 0 - 1 * t0 ^ arry the 
This fact, and the observe ]U , veniIe sta ge. 
were in situations where thev" ^ the nests 
"ever be flooded bv JZ ’ W ° uld P roba bly 
larvae do not have a tniN^’ SUg . gCSt that the 
hquefied jelly mass ac > uatl cstage. The 

a hle substitute for water h - Pr ° Vlde a suit ' 
sta ge. ater during the tadpole 

En-bryl^r 

'"“t* * Binna Bml” 0 •» col- 

P'""’ 1 *' 17 and »"■**. between 

or>os are verv | lr ™ ’ The earlv em. 

(pi. 3d, |) an<l Pale yellow, almost 

closely SS'.oXTol t ^ eve l°Ptnent is 
"'«■ There i, **nanus spha e £ 

*"* ° f «“ hi "d-limb b„d r rr„d US *"*P- 

as ’ and in some of 


the Kyarranus loveridgei embryos, the front- 
limb buds were visible before the operculum 
closed over them. The skin is very trans¬ 
parent, and in the 17-mm. embryos the out¬ 
lines of the fingers can be seen. The jaws are 
small, and there are no teeth. The externa! 
gills are extremely small. 

The maximum tadpole size attained in the 
embryos is 20 mm. No food is required during 
the tadpole stage. There is the possibility', 
however, that feeding may occur. A small 
amount of clay in one of the aquaria was 
eaten, because it was observed to pass out 
with the feces. In those containers where the 
tadpoles had no food or clay, feces were not 
noticed. 

The body lengths of four juveniles im¬ 
mediately after metamorphosis were S.9, 6.0, 
6.1, and 6.2mm. 

Geographic Distribution 

This species has been recorded only from 
Binna Burra, Queensland area (fig. 26). 
Strictly speaking, therefore, it should not be 
included among the frogs of New South 
Wales. I found it so close to the New South 
Wales boundary, however, that it seems 
certain that it must occur in that state. 

I he American Museum of Natural History 
has five specimens (Nos. 63839, 63840, 
62051-62053). 

Comments 

Kyarranus loveridgei and Kyarranus sphai' 
nicolus are obviously closely related, asis show n 
by their similarities in appearance, habits, 
and embryology. So little is known about 
their distribution that nothing can be said 
about the relation of their geographic ranges- 
If the two are allopatric, it is noteworth} 
that such marked divergence can occur when 
the distance between the populations is kss 
than 200 miles. In the case of such a srna 
with burrowing habits and presuma ) 
a low dispersal rate, it is possible that a ^ ho e 
series of differentiated populations wil e 
found along the mountain ranges of eastern 

Australia. 


Literature 

The first specimens of this species 
mentioned by Loveridge (1935). Hismaten 
was from the MacPherson Range in Qj ieen 
land. (This locality is probably similar 
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identical to Binna Burra.) Loveridge believed 
that his specimens were conspecific with 
Philoria frosti (Spencer, 1901) from Victoria 
(fig. 26). Subsequently H. W. Parker (1940) 
examined one of these frogs. He concluded 
that it was different enough from Philoria 
frosti to be described as new and proposed the 
name Philoria loveridgei. The holotype is in 
the British Museum (Natural History). 
Neither Loveridge nor Parker had been able 
to examine specimens of Philoria frosti and 
their conclusions were reached on the basis of 
Spencer’s description, which did not include 
illustrations. 


When the type of Philoria frosti was ex¬ 
amined (Moore, 1958), it was seen that it was 
very different from the Philoria of Loveridge 
and Parker. A new generic name, Kyarranus , 
was proposed for the latter. This genus is 
close to Limnodynastes but differs markedly 
in the type of embryonic development. 
Limnodynastes has small eggs with the “typi¬ 
cal Rana or Bufo type of development. 
Kyarranus has large eggs with enough yolk 
to carry the young to the juvenile stage. It is 
probable that the tadpole of Kyarranus 
never has a free-swimming stage. 

There are two species in the genus, 
Kyarranus sphagnicolus and Kyarranus love - 
ridgei. 


The American Museum of Natural History 
as recently received a fine series of Philoria 
frosti Spencer, which were collected at the 

l° ca hty on Mt. Baw Baw, Victoria, by 
William Hosmer. 


Uperoleia marmorata Gray 
The Yellow-spotted Toadlet 
Plate 38, figure 3; text figures 28, 29 

Diagnosis 

The combination of small size, a pair of 
^ °ngate parotoid glands, and yellow or 
range-red spots on the proximal part of the 
n erior surface of the thigh and on the 
f 1 [ e ° r . distal end of the posterior surface 
nth e .separates this species from all 
iners ln eastern New South Wales. 


Description 

0r ^ e ^ a ck is dark brown, with black spots 
so 1 °^ C ^ es ‘ The brown areas are frequently 
unif ar the entire back appears to be a 

orm se Pia. There is generally a light- 


colored, triangular area in the region between 
the eyes and the snout. Behind the eyes is a 
pair of parotoid glands, which are frequently 
lighter in color than the surroundings. The 
dorsal surfaces of the appendages are of the 
same general coloration as the back, with the 
dark areas in some specimens taking the form 
of cross bars. There are a yellow or orange-red 
spot on the anterior, and another on the pos¬ 
terior, surface of the thigh. The anterior spot 
is near the proximal end of the thigh and the 
posterior one near the distal end. In some in¬ 
dividuals there is a short line at the posterior 
edge of the jaw that is of the same color as the 
thigh spots. The orange-red and yellow- 
spotted individuals may occur in the same 
populations. In the Armidale, New South 
Wales, area the yellow-spotted individuals 
have yellow on the posterior part of the tibial 
section of the legs as well as on the thighs. 
The dorsal surface is slightly roughened with 
tiny warts. 

The ventral surface is dark gray, with 
numerous white spots. The throat of the 
males is black, except for a light border along 
the edge of the lower jaw. In quite a few 
specimens there is a pair of tiny white spots 
on the chest at the base of the arms (as in 
Crinia signifera). The ventral surface is 
smooth. 

This is a small frog of average proportions. 
The largest individual seen has a body length 
of 29 mm. H. W. Parker (1940) reported the 
maximum length to be 31 mm. In a series of 
12 adults from the Armidale, New South 
Wales, area, which vary from 22.8 to 27.7 
mm. in body length, the tibia length/body 
length ratio is 0.38 + 0.00 (0.36-0.39). 

The fingers are not webbed (fig. 28). The 
length sequence is 3>4>2>1. The differ¬ 
ence between the second and the fourth is 
slight. There are two metacarpal tubercles, 
the outer being the more prominent. I here 
are prominent tubercles at the base of the 

fingers. . , . , 

The toes are not webbed, but they have 
lateral fringes (fig. 28). There is a long and 
pointed inner metatarsal tubercle. The outer 
metatarsal tubercle is somewhat shovel¬ 
shaped. In coastal populations the edge ol t.ie 
shovel is directed outward, but m western 
New South Wales populations it projects 

P °The palm of the hand and the sole of the 
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FIG 'a 2 ^ marmorata - Open mouth, hand, and foot. 

A.M.N.H. No. 60653. Glenbrook, New South Wales. 




ao -iwt lxic Luucrcies 

I he tubercles, therefore, are strikingb 
emphasized. 

I he sexes can be distinguished by th< 
throat color, which is dark in males and lighi 
in females, and by the structure of the flap o 
skm above the cloaca, which has a smooth 

feml£. ma eS bUt HaS many PapiUae in th< 

The tongue is long and narrow. There arc 

™mt ^ (fig - 28) ’ The eternal 

than the . ?i nearer the tip of the snout 
a , th * eyes - ( In western New South Wale* 
populations of this species •„ 

teeth are absent.) P the maxillary 

The tympanic membrane is invisible. 
Geographic Variation 

I the W genw ke nime1° ) r ^° gnizes two species 
and Uperolei ’a rueosa'n* ^ er .°\ eia mar ™orata 
a wide; pr eaTsSnc? Cr ° /m T^rata is 
coast and in West c “rring along the east 
rugosa occurs in “O rn us t r alia. Uperoleia 

South 

u ro'C d,8ferenC ' 5 the two are 

and no other domTcIaL ParOt0 ! <l glands small 

maxillary teeth. Skin c/badTi* fr ° m these - With 
\P»oUia ^ rough than in 

S/ and diSta ' Cnd Panted ^ tUberde 
quently ' arge and fr e- 

{£ Usua % with C ta 0 . . C h j ngC ° f the 

f '5 Parotoids, extendincr ( ** ands ’ °f same 

Kroin. Skin of back ron'h M P^otoids to 
J^loped or absent° U Outer^ axi ar ^ r teeth poorly 
Wlde distal edge flatten. ^ etatarsaI tubercle 
*** of foot. ge flattene d and transverse to 



but I feel it is wiser to recognize only one spe¬ 
cies, bperoleia marmorata , and regard the 
differences as the result of intraspecific varia¬ 
tion. This opinion is based on the geograph¬ 
ical nature of the variation and on the inter¬ 
mediate appearance of specimens from Tam- 
worth, New South Wales, and Eidsvold, 
Queensland. 

Tamvvorth is approximately 40 miles west 
of the Dividing Range. Ten specimens from 
this locality have maxillary teeth, as in the 
marmorata type, but the metatarsal tubercle 
is intermediate between the form observed in 
the Sydney area and the rugosa type of 
western New South Wales. 

Of the 16 specimens from Eidsvold, which 
is about 200 miles northwest of Brisbane, 
that I have examined some are close to 
typical marmorata , others approach the 
rugosa type, and still others are intermediate. 

I have seen specimens of typical rugosa 
from Yandenbah, Urana (near Narrandera), 
Dandaloo, and Nyngan, New South Wales. 
All these localities are farther west of the 
Dividing Range than Tamworth. 

In summary, the situation appears to be as 
follows: In New South Wales the marmorata 
type occurs east of the Dividing Range. At 
the Dividing Range and for some distance 
west, at least as far as Moree, there is evidence 
of intergradation. Farther west the rugosa 
type is found. In Queensland the marmorao 
type occurs on the coast as far north as Bris 
bane. 

Farther north the populations in 
coastal areas are intermediate. 


Habitat 

bperoleia marmorata has an extensive di^ 
tribution in Australia, which encompn» seS 
variety of habitats ranging from ari 
humid. Most of my field experience wit 
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species was gained in the Armidale, New 
South Wales, area. Furthermore observations 
were made only during the day, which makes 
them of limited value. Individuals were 
found in moist situations under logs and 
matted vegetation at the edge of lagoons (pi. 
30, fig. 2). Frequently they were in small de¬ 
pressions only slightly larger than their 
bodies. 

Voice 

Harrison (1922) reported that “the ordi¬ 
nary call note is remarkably un-froglike, and 
consists of a short, sharp, rather high-pitched 
‘ akh } ’ explosive in character, and very diffi¬ 
cult to locate. It sounds more like the note of 
some limicoline bird than that of a frog. The 
internal sub-gular vocal sac swells to the size 
of a small pea during utterance.” From this 
description its voice would seem to resemble 
that of its relative, Pseudophryne australis. 
Main and Calaby (1957) also describe the 
call in a similar manner. 

Breeding Habits 

A female that I collected November 16, 
1^52, at Thomas’ Lagoon near Armidale, 
Aew South Wales, had eggs in the uterus. 

arrison (1922) collected recently meta¬ 
morphosed juveniles at Point Stephens, New 
bouth Wales, in January. 

Fletcher (1889) reported that the male 
c asps the inguinal region of the female. He 
o served females distended with ova in 
2 ^ e ‘ ^ female in captivity deposited over 
’ ^ ut this spawning was not normal. 

Embryonic Development 
A single group of Uperoleia marmorata 
.L 1 ? s Was studied. These were obtained by 
e artificial fertilization of ova from a gravid 
ma e collected at Uralla Lagoon, New South 
a !f; on November 16, 1952. It was not 
SS1 e to keep the embryos at a constant 
niperature, but the temperatures did not 
va iy greatly from 20° C. 
m e . ova are small, averaging about 1.3 

strict^? , diameter - The .egg pigment is re- 
Sd l a small cap in the animal hemi- 

a ^ re ’. an< ^ during the cleavage and blastular 
fa'ct^’t 1 ] t ^° eS n0t exten d t° the equator. In 
12 1 c °es not reach the equator until stage 


The tail-bud stage is unusual in that the 
tail is better developed than the head. The 
latter projects only slightly from the surface 
of the embryo, but the tail has begun to bend 
laterally around the body. 

The general course of development is much 
like that of Crinia signijera. There are no ex¬ 
ternal gills. The operculum begins to form 
when the embryo is seven days old and 5 mm. 
in length. The suckers are round. There is a 
T-shaped glandular area on the head. The 
cross bar of the T extends across the front of 
the head, and the other bar extends along 
the dorsal midline posteriorly to the level of 
the otic vesicles. 

The nine-day embryo is 6.3 mm. in length. 
Hatching begins at nine days. The melano- 
phores are concentrated in two horizontal, 
sharply defined bands, one on each side of the 
neural tube. These extend the full length of 
the embryo and persist through much of the 
tadpole stage. With time the entire dorsal 
surface becomes pigmented, but the ventral 
skin remains transparent. 

In the 10-mm. tadpoles, which are 17 days 
old, the spiracle opens on the left and 
rather far posteriorly. The anus opens to the 
right of the midline. There is a single row of 
teeth above the mouth, and there are three 
rows below the mouth. The papillae are short 
and extend around the sides and below the 
mouth. 


Geographic Distribution 

Uperoleia marmorata occurs in eastern 
Australia from Cape York south to Jervis 
Bay and Narrandera in New South Wales 
(fig. 29). It has been reported from near Dar¬ 
win in the Northern Territory and from two 
localities in Western Australia. There arc no 
records of its occurrence in South Australia, 
Victoria, or Tasmania. The type locality is 
Western Australia. 


NEW SOUTH WALES RECORDS 
The Australian Museum has specimens 
from: 


ree district (No. 7515) 


ee aisiriLi ... 

.. xt /-/*<» Rivpr (\ OS. 4Wlr“ 


Gurravembi, Nambucca River (Nos. 6301, 6302) 
Nambucca River (Nos. 5883, 58S4) 

Tamworth (Nos. 4754-4762) 
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vv ... . hlG ' 29 ' Uperoleia rnarmomta. Geographic distribution. 

12807) " a inea ^ ?Syngan ( Nos - 12712, 12806, 

Bulahdelah (No. 8093) 

Dandaloo (Nos. 7572, 7574) 

W (Nos.'?478" a 845^ Chm0nd (Na 7981 ) 
ook River, Petersham fNo 

^aroubra (Nos. 4211 44 ,, „ 0 , „„ 

Kenangton (No. 69.30) 85_5287 ) 

> e River (Nos. 6933 

(Nm 

has s P«imCTs a f1om“ SeUm ° f Natural History 

as88 - 23 m 

T , dale Wo. 60655) 8 °° n ’ 20 miles north of Armi- 


Uralla Lagoon (Nos. 60645-60652) 

Ebor (Nos. 23879, 23880) 

Macksville, Nambucca River (No. 13345) 

East Maitland (Nos. 13338, 13339) 

Capertee (No. 60654) 

Glenbrook (No. 60653) 

Sydney (Nos. 23724, 23725) 

Parramatta (Nos. 23866-23868) , , . . 

*‘‘Baliadelah” (No. 12950); probably Bulahdelat 

Other localities mentioned in the htcratu re 
are: Narrabri on the Namoi (Fletcher, 189,. 
Luchnow, hear Orange (Fletcher, E - 1 ' 
Jervis Bay, Inverell, and Bungen or 
(Fletcher, 1894b); Keera (Slevin, 1955). 

QUEENSLAND RECORDS 

The Australian Museum has specin> en 
from: 

Eidsvold (Nos. 5321, 5816, 5818-5823, 5916) 
Gayndah (Nos. 7427, 7430) 

Brisbane (Nos. 603-606) 
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The American Museum of Natural History 
has specimens from: 

Eidsvold (Nos. 13336, 13337) 

Other localities mentioned in the litera¬ 
ture are: Pimpama, Waroo, and Inglewood, 
which is 60 miles west of Stanthorpe 
(Fletcher, 1892); *Cape York, St. George 
District, and Colosseum (H. W. Parker, 
1940); Noondoo, which is 10 miles east of 
Dirranbandi, Coomooboolaroo, which is 15 
miles south of Duaringa, and Callandoon 
nearGoondiwindi (Slevin, 1955). 


NORTHERN TERRITORY RECORDS 

The McCleay Museum at Sydney Univer¬ 
sity has 17 specimens from Port Darwin. 

Noonamah, 24 miles south of Darwin, is 
the only locality for which there is a report in 
the literature (Loveridge, 1949). 


WESTERN AUSTRALIA RECORDS 

The Australian Museum has specimens 
from: 

King George’s Sound (Nos. 6936, 6937) 

Main (1954a) does not include this species 
in southwest Western Australia, but Main 
and Calaby (1957) list the Cape Range on 
Aorth West Cape as a locality. 

Because Western Australia is the type 
ocality, these records take on a special sig¬ 
nificance. It might be mentioned that one of 

e specimens from King George’s Sound has 
no maxillary teeth (No. 6936), and the other 
^ Poorly developed maxillary teeth (No. 

)• Such a condition is of interest in con¬ 
nection with the rugosa problem. 


Literature 

th<? ra ' (^ 4 * a ) described the genus and 
itv SPe< T Uperoleia marmorata. The local- 
BrV a es *- ern Australia. The type is in the 
(jg A S , ' insoum (Natural History'). In Gray 
ex ' tke description is repeated exactly 
of rtf f.° r • t ^ le nient i° n that the genus is part 
the C ami ^ R an idae. Cope (1865) emended 
suhc name of the genus to Ilyperoleia. Most 
ridpiWi aut hors followed Cope. Love- 

reven h 935 ^ W ‘ Parker ( 194 °) have 
seem \ l° Gra y’ s original name, which 
^i S 0 the practical thing to do. 

cre are two principal synonyms, Pseudo- 


phryne rugosa and Pseudophryne fimbrianus. 

Pseudophryne rugosa was described by 
Andersson (1916, with a figure of the adult) 
on the basis of a specimen from Colosseum, 
southern Queensland. The type is in the 
Royal Museum of Natural History in Stock¬ 
holm. It was thought to be closely related to 
Pseudophryne mjdbergii (regarded by H. W. 
Parker, 1940, as Glauertia mjdbergii) , which 
Andersson (1913a) had described earlier from 
Western Australia. Loveridge (1935) thought 
that rugosa was merely a subspecies of 
Uperoleia marmorata . H. W. Parker (1940), 
who examined the type of Pseudophryne 
rugosa , agreed with Loveridge as to the 
genus, but thought it a full species, Uperoleia 
rugosa . Slevin (1955) likewise recognized two 
species, Uperoleia marmorata and Uperoleia 
rugosa . 

Pseudophryne fimbrianus was described by 
H. W. Parker (1926, with a figure of the 
hand, foot, and cloacal region), from the St. 
George district, Queensland. The type is in 
the British Museum (Natural History). 
Loveridge (1935) made this a synonym of 
Uperoleia marmorata rugosa , and H. W. 
Parker (1940) made it a synonym of Uper¬ 
oleia rugosa . 

General descriptions are given by Gunther 
(1858), Keferstein (1867, with the variety 
laevigata from “Raudewick” [probably Rand- 
wick], New South Wales; 1868a, with a figure 
of the adult and listing of laevigata ), Stein- 
dachner (“1869” [1867]), Boulenger (1882, as 
Hyperolia marmorata ), Lucas and Le Souef 
(1909, as Hyperolia marmorata ), Nieden 
(1923, as Hyperolia marmorata ), Loveridge 
(1935, as Uperoleia marmorata rugosa, but in 
1949 he changed the name to Uperoleia. mar¬ 
morata marmorata ), H. W. Parker (1940, with 
a drawing of the anterior cranial elements and 
the recognition of two species, Uperoleia mar¬ 
morata and Uperoleia rugosa ), Slevin (195s, 
with the recognition of both species and 
photographs of each), and Main and Calaby 


957). 

Notes on habits and distribution are given 
j Krefft (1863), Fletcher (1889,1890,1891a, 
592, 1894b, and 1898, all as Hyperolia mar- 
orata), Harrison (1922), and Loveridge 
949). 

Minor mention is made by Lfitken (1863), 
refft (1865, 1867, and 1870), Gunther 
867), Boettger (1892, 1894, as Hypcrolux 
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marmorata ), Aflalo (1896, as Hyperolia mar - 
morata ), and Barbour (1914). 

The occurrence of the fly Batrachomyia as a 
parasite on this species is described by Krefft 
(1864), Skuse (1889), and Boettger (1894). 
I he intermaxillary glands are described by 
Edmund Muller (1932); the pectoral mus¬ 
cles, by Jones (1933); the trematode para¬ 
sites, by Johnston (1912); and the skull is 
described by William K. Parker [1881, as 
Hyperolius ( Uperoleia ) marmoratus ]. 

Crinia haswelli Fletcher 
Has well’s Froglet 
Plate 39, figure 3; text figures 30, 31 


DIAGNOSIS 


in 


This species differs from all others 
eastern New South Wales in possessing 

the^flanks ^ t0gether with red *Po o 
£nd C ^ the POSterior -“feces 1 of the 


this is a rather dra 
grayish hrn ° rSa - ? Urface 1S olive-brown t 

sSs Ei g r o ?’lO W sn h a feW irregUlar dar 
faint, narrow and‘"P® C0H l Cted have 

Sr t L?eye po"" 4 ^ ^ 

back to the arms Th ^ SUally exten d 

the skin be^ n T t ^ re,Sa g land ttlarareai: 

jaws and the arms TLT ter !° r edge of th 
appendages resemble d ? rsa surfaces of th. 

the/mayTave a „ t e c baCk K n bdng dark 

sal half of the iris is bars ‘ The dor 

half is brown. g en ’ an d the ventra 

Th ' V '" ,ral - quite dark. Th, 


throat is a dark grayish brown or black. The 
ground color of the area posterior to the 
pectoral girdle is somewhat lighter, with 
white or pinkish spots. The abdominal skin is 
granular. There is a glandular area on the 
flank just anterior to the hind leg. 

The only striking aspect of coloration is the 
presence of prominent, brick red areas on the 
hind legs. These are largely restricted to the 
posterior of the femoral and tibial sections of 
the leg, but in some specimens there is a red 
spot on the flank just anterior to the leg. 

This is a small species. The largest speci¬ 
men I have seen is 32 mm. in body length. 
The body proportions of the 10 specimens in 
the American Museum of Natural History, 
which are 26.6—31.9 mm. in body length, are: 
tibia length/body length, 0.41+0.00 (0.40- 
0.43); head length/body length, 0.33+0.01 
(0.31-0.36); head width/head length, 1.09± 
0.02 (1.05-1.17). 

The tympanic membrane is indistinct. 

The fingers are long and without a web 
(fig. 30). The length sequence is 3>4>2> 1. 
There are prominent tubercles on the fingers 
and two on the metacarpals. 

The toes are long, with prominent lateral 
flanges. There are a small, inner, metatarsal 
tubercle at the base of the first toe and promi¬ 
nent tubercles on the toes. 

The tongue is narrow (fig. 30). The vomer¬ 
ine teeth are in two oval clusters posterior to 
the level of the internal choanae. 

Habitat 

Crinia haswelli was collected at night m 
three localities. On September 13, 1952, 
males were calling in Ettymalong Swamp, 
Ocean Beach (near Woy Woy), New South 
Wales. The temperature of the air was 10 • 

and that of the water 14° C. The frogs were m 





N °* R andi and f ° ot 

ark ’ Botany Bay, New Sout 


A.M.N 
South Wales 
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maxillary teeth, absence of webs on fingers 
and toes, usually presence of a pair of tiny 
white spots on the chest near the base of the 
arms, and a white cloacal patch. 

Description 

Crinia signifera shows a modest degree of 
geographical variation and a tremendous de¬ 
gree of local polymorphism. As a conse¬ 
quence, it has been described as new on manv 
occasions. Were it a larger species, and hence 
more conspicuous, no doubt it would have 
been described even more frequently. We are 
indebted to H. W. Parkers (1940) careful 

oT«S“X“ nderstandin?0,thestat “ s 

Parker found it convenient to recognize 

fnd^S"^ ' he typical f ° r "b «#»*! 

Cl ignita. 1 he majority of individuals can 
be allocated to one of these three inZ 

trtzzt:" sh r , ,ha * ,he is 

g ^ : as Parker clearly realized 

New'sTuS 8 ^ "area”-?" 1 T ? e Killara . 
-r.«d ol 

vement t0 recognize (ve ST T?? 
actenstics of each of - >P ’ Ih char ' 

«ith .heir frequent fow'otf/Z 
dividuals collected. taI of 85 ln - 

from above^^The 10 ^ 11 / 8 when vievv ’ed 

grayish br^„T he P ^°"’"’ a « color is a 
somewhat lighter with r ,r °i"id tends to be 

between the eyes wirh t i, i 'Shaped bar 
V reaching the 5eT anH > ™ e " ds of the 

posteriorlv. There is 'u P ° lnt P ro i e cting 
short skin ridge assoS^ & Sma!1 war ‘ of 

Ihe arrangement of these sldi^V^ Spot - 
ven- irregular. The tvnLf V eIevatl0ns is 
characterized by an irregS IT’ ^ is 
the spots and warts u arran gement of 

<pL »• 4). At Kiilara ' he temale 

Per cent. a the frequency is 33 

cal i* lal-ing^spots ifTerS u fr0m the 
therefore fairly un jf P S . on th e back. It i s 
the dorsal surface. There T ^ colorati °n of 
''arts, which may be arJn n “ m . erous small 

tongttudina, row s ; and S*? 1" irre * ul « 

«y p ical form is ,4 ^ cenVS^'^ *e 


form includes my typical and atypical sub- 
divisions, and their combined frequency at 
Kiilara is 47 per cent. 

The “ignita” morph is characterized by 
longitudinal stripes and skin folds. The 
male shown in plate 39, figure 4, is of this 
type. There is a broad brownish band on the 
dorsal side that extends from the snout to the 
cloaca. This band is cut by a light, V-shaped 
patch that begins with the open ends of the 
V at the eyes and projects posteriorly. In 
some individuals a narrow, dorsal stripe, 
which is in the middle of the broad brown 
band, extends from the point of the V to the 
cloaca. There is a light stripe on each side of 
the broad, dark, central stripe, and lateral to 
each of these is usually a dark stripe. This 
dark stripe, which is on the side of the body, 
is divided into an anterior and posterior por¬ 
tion. The anterior portion extends from the 
snout to the eye and from the eye posteriorly 
and ventrally towards the base of the arm. 
The posterior portion extends horizontally 
along the sides from the level of the arm to 
the groin. (The typical form usually has these 
dark lateral stripes poorly developed, and in 
the atypical form they are even less devel¬ 
oped.) The skin of the ignita type has a series 
of spots or longitudinal skin folds, restricted 
to the dark central stripe. The frequency of 
the ignita type at Kiilara is 25 per cent. 

the “ affinis ” type is like ignita but with¬ 
out the dark central stripe and warts. The 
entire dorsal surface is nearly always smooth 
and uniformly colored, varying from a dark 
grayish brown to an attractive tan. On each 
side there is usually a dark lateral stripe, as 
in the ignita type. The frequency of the 
affinis type at Kiilara is 19 per cent. 

There are so many intergrades between the 
affinis and ignita types that they are classed 
as a fifth type, the 44 aflinis-ignita" inter¬ 
grades. These are like affinis but have a faint 
suggestion of the dark midline stripe o 
ignita and usually a few warts or longitudin 
skin folds. The frequency of this category 15 

9 per cent at Kiilara. . . 

The ventral surface of Crinia sigittf era lS 
subject to as much color variation as the 
dorsal surface. The patterns of the dorsal and 
ventral sides, however, vary independent >• 
The ventral surface may be fairly uniform* 
either dusky or black, with tiny white spots. 
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At the other extreme it may be nearly white, 
with a few irregular dark patches. Between 
these two extremes there are many indivi¬ 
duals having the ventral side as boldly 
marked as many of the species of Pseudo- 
phryne (pi. 40). 

Two markings seem to be constant in this 
highly variable species. First, there is a pale 
patch at the cloacal opening. Second, there is 
a tiny white spot on the ventral side at the 
base of each arm. 1 hese pectoral spots are 
conspicuous in individuals that are dark un¬ 
derneath but less conspicuous in paler in¬ 
dividuals. 


As far as the texture of the skin is con¬ 
cerned, that of the dorsal surface is discussed 
above. The skin of the ventral side anterior 
to the pectoral girdle is smooth but granular 
posteriorly. 

Crinia signifera is a small frog of average 
proportions. Measurements were made of 10 
males and 10 females that were collected as 
clasping pairs at Killara, New South Wales. 

e males vary from 18.9 to 22.8 mm. in body 
ength’ and their body proportion ratios are: 
tibia length/body length, 0.44 + 0.01 (0.40- 

micn,? len g th /body length, 0.32±0.01 
' _ 0.35); head width/head length, 1.01 
~ ‘01 (0.97—1.06). The females vary from 
I mrn *> and their ratios are: tibia 

ength/body length, 0.41+0.01 (0.37-0.45); 
ead length/body length, 0.30±0.00 (0.28- 
width /head length, 1.01 ±0.01 
i ‘0')* The largest individual that I 
ave seen has a body length of 29 mm. (Aus- 

RitKt n m IuSeum No - 12329 )- It is from Cox 
t . gnt ’ i asmania. H. W. Parker (1940) gives 
e maximum size as 30 mm. 

ble C ^• m I )an ’ c membrane is scarcely visi- 

n„I he fingCrs are not nebbed. The length se- 

tuhpr^ * S ^' > ^ = 2 - > I- There are prominent 
tubercles on the fingers. 

wp! 1 f t0 , es are not we bbed, but they have 
smaH ^ Ve °P eC * * atera * fringes. There are a 
tubercle 061 " a sma b er outer metatarsal 

naJrow 6 ^ n ° Vomerine teeth - The tongue is 


Habitat 

specif^ 01 -^!! signifera is an aquatic 

’ 1 as a very liberal interpretation of 


what constitutes a body of water. At Killara 
males called, and clasping pairs bred, in 
puddles containing no more than 100 milli- 
liters of rain water. During a period of heavy 
rain, therefore, it is nearly ubiquitous. 

This species was also encountered in the 
coastal marshes near Sydney, ponds (pi. 29, 
fig. 1), lakes, wet meadows, alpine lakes on 
Mt. Kosciusko (pi. 31, fig. 2), and streams 
(pi. 28, fig. 1; pi. 32, fig. 2). It also occurs 
along the streams of the dry interior. 

Voice 

Harrison (1922) describes the voice as fol¬ 
lows: “The note is an insect-like chirrup— 
'crick-crick-crick ' which becomes double in 
chorus— 1 crick-ik , crick-ik , crick-ik' M Such is 
the way the species sounds to me also. 

Breeding Habits 

At Killara, New South Wales, breeding was 
observed from July 25, 1952, to February 7, 
1953. The extremes of water temperatures 
were 11° C. and 21° C. The eggs are deposited 
singly or in small groups on rocks, sticks, or 
exposed rootlets of plants (pi. 39, fig. 5) in 
tiny pools, puddles, or streams. Amplexus is 
pelvic in position (pi. 39, fig. 4). 

Perhaps the most interesting thing that I 
observed was that, in spite of the large 
amount of breeding that occurred, no trans¬ 
forming young were ever encountered. Eggs 
were deposited in puddles that were dry 
within a few days. The mortality was truly 
prodigious, and it is difficult to understand 
how the species can be so abundant. No doubt 
it broadcasts its embryos in innumerable 
bodies of water, and for a few of these devel¬ 
opment to the juvenile stage must actually 
occur. 

Special attention was paid to the types of 
individuals that were found in clasping pairs, 
as at one time or another the polymorphs 
have been regarded as separate species. The 
data for 22 clasping pairs, collected at Kil¬ 
lara, are given in table 1. In only three pairs 
were both individuals the same. Ob\ iousl\, 
there is a large amount of crossing between 
individuals of the various types, but the data 
are not voluminous enough for one to say 
that the combinations are wholly at random. 

It will be noticed also that there are sex dif¬ 
ferences in this sample. For example, there 
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TABLE 1 

Types of Individuals in Twenty-two Clasp¬ 
ing Pairs of a Population of Crinia sig - 
nifera , from Killara, New South Wales 


Female 


Male 


Typical 

Typical 

Typical 

Typical 

Typical 

Typical 

Atypical 

Atypical 

Atypical 

Atypical 

Atypical 

dffinis 

dffinis 

dffinis 

dffinis 

dffinis 

affinis 

dffinis-ignita 
dffinis-ignita 
dffinis-ignita 
dffinis-ignita 
ignita 


Typical 

Typical 

ignita 

ignita 

dffinis 

dffinis-ignita 
Typical 
Typical 
Typical 
dffinis 
dffinis 
dffinis 
ignita 
ignita 
ignita 
Typical 
Atypical 
Typical 
Typical 
ignita 
ignita 
Typical 


thfrdof 0 'thi e malM°w2 e type ’ but one * 

encesmaySedue to /r, JP*' These diffei " 

Fletcher fmoi °, e orsln sampling, 
at Burrawang, July in June 

ber at Mt. Wilson' anH V F apertee - Decem- 
Julv near Sydney all in Ma * and 

Harrison (1922) ro \ CW ^ outb Wales, 
variety of breeding siteTanH ^ u he great 
egg. He found that a ^ ° n the **** of 
150 eggs. tnat a fema 'e produces about 

Sibling Species 
As understood by H W P r 
Crtnm signifera consists of Parker 0940), 
lat 's widely distributed in a ngle species 

cumngmall areasexceofri, Australia - oc- 

P°Pulations of Ta«m P tae m ° st arid. The 
«re dtTSS 8 ™ ?? ,he 
"gnifera engli 5hi and J .^^peces, Crinia 

£*»• Actively. A noinrT *«*- 

A that the PopuIationLffl ? be em P h asized 
* iistralia were thought^ ? f \ a " d Western 
T «-a„,a , here is ,«!“££ 5ame . 

■ SImi 'ar species, 
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Crinia, tasmaniensis. Other species that 
arker recognized as occurring in eastern 
Australia, but not closely similar to Crinia 
signifera, are Crinia laevis (Victoria and 
I asmania), Crinia darlingtoni (known only 
rom the type locality in southern Queens- 
land), Crinia haswelli (Victoria and New 
South Wales), and Crinia acutirostris 
(Queensland). In the southwest corner of 
Western Australia Parker recognized, in ad¬ 
dition to Crinia signifera, the following: 
Lnma leai, Crinia rosea, Crinia georgiana, 
an somewhat hesitantly, Crinia glauerti. 

With the material available and the meth- 
ocis used, it would be difficult to improve 
ar cer s classification. When additional 
methods are employed, however, it becomes 
clear that the species he recognized do not 
a ways correspond with the natural species 
groups. In the case of Crinia signifera the 
matter is becoming exceedingly complex. 

The first indications of this complexity 
were seen in the results of crosses of eastern 
and western li Crinia signifera” (Moore, 
1954a). When individuals from Killara, 
New South Wales, and Attadale (not Arma¬ 
dale as stated in the paper; the two localities 
are about 12 miles apart), Western Australia, 
are crossed, the hybrids exhibit a degree of 
defectiveness that makes it necessary to re¬ 
gard them as separate species. The Attadale 
individuals were named Crinia insignifera. 

These investigations were only the first of 
a series that have revealed Crinia signifera 
to be a group of populations with complex 
interrelations. Main and his associates have 
combined the methods of cross fertilization, 
analysis of call structure, and detailed field 
observations in these investigations. 

Main (1957a) repeated the cross of a New 
South Wales (East Lindfield, a few miles from 
Killara) female and an Attadale, Western 
Australia, male and obtained no normal 
embryos, thus confirming the validity of 
Crinia insignifera . Field work showed that it 
was restricted to coastal areas (fig. 32). 

Crinia insignifera was not the only un¬ 
recognized species in Western Australia, 'lo 
the east it is replaced by a population that is 
morphologically similar, but the males have 
? different call, which is a “baa, baa, baa 
instead of the harsh squelching call of Crtnta 
insignifera. Because of the difference between 
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these populations in their calls, Main has 
named the more inland population Crinia 
pseudinsignifera . 

Crosses were made between Crinia in- 
signifera and Crinia pseudinsignifera, but the 
results were equivocal. I he percentage of 
embryos that hatched varied, but there was 
no consistent evidence of defective develop¬ 
ment. The main reason for recognizing the 
species, therefore, is the fact that the male 
call is very different from that of Crinia in¬ 
signifera, and in this character there is no 
intergradation. 


In this same paper Main described a new 
species of the Crinia signifera group from 
eastern Australia. In the Murray River 
alley (fig. 32) he encountered some males 
with calls and morphology indistinguishable 
horn those of the western Crinia insignifera. 

hese were given a new name, Crinia parin- 
signifera. Crosses of Crinia parinsignifera 
Crinia signifera and of Crinia parin- 
signifera with Crinia insignifera resulted in a 
>g degree of hybrid inviability. In some 
ocahties Crinia signifera and Crinia parin- 
sigmfera are sympatric. 

FinaHy t the status of Crinia glauerti was 
, . Main (1957a) finds it a valid species, 
nich is partly sympatric with Crinia insigni- 
'p an . Crinia pseudinsignifera. In some 
spccts it resembles Crinia signifera from 
ste . rn Australia more than any of the west¬ 
ern Australian species. 

* "°^! ler sibling species from Western 

a , r ra ia was described by Littlejohn (1957) 
: n j- r V tta subinsignifera. In morpology it is 
p r •■ ln Kuishable from Crinia insignifera and 
is P^dinsignifera. The call of the males 

•»«S™ r Ugh res ' n V blin ? that of 

with r ■ <l - '“ rosses °f Crinia subinsignifera 
insiayTf tnm i ns knifera and of Crinia sub- 
saiH f , ra Crinia pseudinsignifera are 

not «° Sh ° W reduced iarval viability. This is 
bow ^ ver - from the data pre- 
tioneH Tu de ^ ects i° development are men- 
PerrpnV 1 " e ° nly me asure of viability is the 

that hate? t! *5® initial number of “ e S& s ” 
ine i n f ’ 1 “ e data show the per cent hatch- 

29 anH°fvi ex P er * men tal groups to be 61, 68, 
for th P 2 com P ar f d to 84, 89, 96, and 96 
initial Contro ^ s - ^ is not stated whether the 
of all urn her of “eggs” refers to the total 
sgs or only to those that are fertilized. 


Therefore the lower values for the experi¬ 
mental groups may signify that a lower per¬ 
centage of the eggs were fertilized or that 
fewer embryos reached the hatching stage. 
A lower percentage of fertilization is not 
significant in work of this sort, whereas re¬ 
duced embryonic viability is. 

1 he known range of Crinia subinsignifera 
is entirely within the range of Crinia pseudin¬ 
signifera, but it is allopatric with Crinia in¬ 
signifera (fig. 32). 

More recently another species, Crinia 
sloanei, was described from the Murray 
Valley in eastern Australia (Littlejohn, 1958). 
Once again, it was the unique call of the male 
that drew attention to the new species. In 
several places it occurs with the other eastern 
species, Crinia signifera and Crinia parin¬ 
signifera Careful study showed that the 
three differ slightly in morphological char¬ 
acteristics and considerably in call structure. 

Clearly the populations formerly referred 
to as Crinia signifera present extraordinarily 
interesting problems in systematics and evo¬ 
lution. The conventional tools of herpetology 
are of little use alone in the study of these 
problems. Supplementary information must 
be obtained by cross fertilization, analysis of 
call structure of the males, and field studies. 
The difficulties are great enough even for 
persons able to study the animals in nature; 
they are almost insurmountable for those 
who have only preserved material with 
which to work. 

Rabb and Mosimann (1956) have protested 
against the practice of describing species on 
the basis of the data of cross fertilization 
when there are apparently no morphological 
differences. I do not agree with their point of 
view (see Moore, 1956). An important 
principle is involved: basically it is whether 
one is concerned with the 4 ‘species that are 
produced by taxonomists or the “species” 
that are produced by evolution. 

It might be added that the original objec¬ 
tion of Rabb and Mosimann was based on 
the apparent morphological identity of 
Crinia signifera and Crinia insignifera. The 
objection is no longer valid. Main (1957a) 
finds that Crinia insignifera and Crinia 
signifera do differ very slightly in pigmenta¬ 
tion. There still remain, however, other 
sibling species of Crinia that seem to be 
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morphologically identical. One example is 
Crinia insignifera and Crinia parinsignifera 
(Main, 1957a). In addition, Littlejohn (1957) 
finds it impossible to distinguish Crinia sub- 
insignifera from Crinia insignifera or Crinia 
pseudinsignifera on morphological grounds. 

One should not conclude, with the splitting 
off of Crinia insignifera, Crinia pseudin - 
signifera, Crinia sloanei, Crinia subinsigni- 
fera, and Crinia parinsignifera, that the 
residue of “Crinia signifera” is homogeneous. 
Only a small portion of the range has been 
studied. Lndoubtedly the complexity is far 
greater than is currently realized. 

It should be mentioned in passing that 
when crosses are made between individuals 
that are Crinia signifera signifera and Crinia 
signifera montana, as well as between Crinia 
signifera signifera and Crinia signifera en s - 
hshi, according to H. YV. Parker’s (1940) 

mU (£™'l^aT Ul “ ng "" bry0S "* n ° r - 

Embryonic Development 

Kind's ££££■• A " «» ta. 

I he ova vary from 1 4 to i * 

£rr The r i,Mi 

S (pT S t he ">Miere U 

r s r red for 

matelv 15° C is is f«ii ^ 1 a PP roxi - 

hours; s tagel2’36hl f ° WS: Stage 10 - 2 <> 

stage 16 , 67 Jours 1^4 h’ 5 ° h ° UrS = 

18- US hours; and stafe 19 

notes that follow are W u 130 hours - The 

at approximately 15 ° c bryos developing 

are not notabfv d'x^Terlnt'f ^ ga ® trularstages 
Irog pattern. I n a stave 16 °"' v he ‘‘ typical ” 
tenor part of the nern-M /?,, embryo the pos- 
lorm the tail bud is C n n J ^ Wh ‘ Ch wiU 
s* ve than the anterior enrf^T^ m ° re mas - 
l^g'ns to form at this time Th* stom<x,aeu m 

the tail bud is in a do^sai lJ?h° Utg u 0Wth ° f 
Posterior direction It Si ^ than in a 
out until stage I9 tLt u“ 0t straighten 
area on the head der S K a 5 edglanduIa r 
I zolda marmorata above ^ 

*H*ifcra. 9 s preser *t in Crinia 

* * lert are no external gill s a n 

S ns. An operculum 


forms but, from a study of externals alone, I 
am not sure how it is accomplished. The 
events are as follows: In the 6-mm. embryo a 
depression, which projects inward and an¬ 
teriorly, forms at the posterior edge of each 
gill plate. By the time the embryo has a 
length of 7.5 mm. the depressions have be¬ 
come slits, which move towards the ventral 
midline. Either these slits unite, or the right 
one closes, for in the 8-mm. embryo only the 
left one remains. I believe this becomes the 
spiracle, but I am not sure. 

The embryos, if undisturbed, remain in the 
jelly for at least 10 days and hatch as well- 
formed tadpoles. 

The 22-mm. tadpole has a subterminal 
mouth that opens ventrally. There are two 
complete rows of teeth anterior to the mouth 
and two long and one short row behind. The 
tadpole is fairly light in color. On the dorsal 
side there are numerous golden chromato- 
phores but few melanophores, except on the 
snout. The skin of the abdominal region is 
transparent, and the loops of the intestine 
are clearly visible. Melanophores are numer¬ 
ous in the region of the opercular cavities. 
There are large black spots in the myotome 
region and in the dorsal fin of the tail. There 
are very few melanophores in the ventral 
tail fin. The spiracle opens to the left and the 
anus to the right. 

The maximum tadpole size is about 31 
mm. Approximately six weeks are required 
for the interval between the beginning of 
development and transformation in the lab¬ 
oratory at approximately 15° C. The bod\ 
length of the juvenile is 8.3 mm. 

Geographic Distribution 
After the discussion of the sibling species 
of the Crinia signifera group, it should e 
apparent that it is impossible to delimit tic 
range of Crinia signifera with any confidence 
of ultimate accuracy. Nevertheless, it does 
seem worth while to plot the distribution oi 
the frogs that are morphologically similar to 
Crinia signifera . This has been done in fig ure 
32. 

This figure also shows the known ranges, 
which are obviously incomplete for all but t 
southwest, of the sibling species. For this m 
formation I have relied on Main (1957a) an 
Littlejohn (1957, 1958). No attempt na 
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Fig. 32. Crinia signifera, and allied species. Geographic distribution. 


mac ^ e to indicate specific localities with- 
e ranges of the sibling species. 

cu r ^ lnia s *& n if era i broadly interpreted, oc- 
from^vr* muc ^ Australia. It is also known 
/p * erauke in southern New Guinea 
(K0UX > 19 20; H. W. Parker, 1940). 

new south wales records 

fron!^ ^ Ustra ^ an Museum has specimens 

HuonK Ri r e : (Nos - 649 °- 849 °) 

& brook ( N°. 11868) 

Warreli'g R k V m (N ° S ' 5888 ~ 5892 ) 

4629) k ’ Nambucca River (Nos. 4250, 4628, 


Gurravembi, Nambucca River (Nos. 6304-6306) 
Tamworth (No. 4764) 

Comboyne (No. 11383) 

Barrington Tops (Nos. 13307, 13355) 

Myall Lakes (No. 7918) 

Avoca, near Gosford (No. 6500) 

Upper Colo, via [near] Richmond (No. 7977) 
Lowther district (No. 13394) 

Megalong Valley, Katoomba (No. 5210) 
Woodford, Blue Mountains (No. 4352) 

Lind field (Nos. 4109,4186,4327-4329,4364,4397- 
4399) 

Maroubra Bay (Nos. 4209, 8085, 8303, 8321, 
10562, 10563) 

Smithfield (No. 2879) 

Rose Bay (No. 9835) 
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Mosman (No. 10351) 

Longueville, Lane Cove (No. 8242) 

Northwood (No. 8725) 

Long Bay (No. 8765) 

Burrawang (Nos. 7378-7380) 

Mossvale (Nos. 6496-6498, 8487, 8497, 8502) 
Bundanoon (Nos. 4370, 8638) 

Kangaroo Valley (No. 204) 

Mt. Keira, 1100 feet (No. 10530) 

Yass (No. 7397) 

Nerriga (No. 12276) 

Bungendore (No. 7328) 

Ulladulla (No. 12280) 

Mt. Kosciusko (Nos. 579, 4647, 5044, 5046-5048, 
5050-5053; all cotypes of Critiia signifera mon- 
tana) 

Mt Kosciusko, Pretty Point (No. 7439, cotype of 
Cnnta signifera montana) 

Mt. Kosciusko, Lake Cootapatamba, 6500 feet 

mollnl) 9743 ' COtyPCS ° f SignifCra 

Mt. Kosciusko, Rawson Pass, 6800 feet (No 9742 
cotype of Crinia signifera montana) ’ 

New South Wales (No. 6953) 

The American Museum of Natural History 
has specimens from: y 

Ben Lomond (Nos. 65050-65054) 
lack Mountain Lagoon (Nos. 65055, 65056) 

"dE&lSft 20 ofW 

Armidale (No. 65057) 

2007 °-20077, 65058-65060) 
int .Lookout, near Ebor, 5000 feet (No 

Capertee (Nos. 65038, 65039) ' 

Clenbrook (No. 65037) 

Galston (No. 65026) 

Clarence (Nos. 65043-65048) 

Lindfieid (Nos> 13331, 13332) 

KiHara (Nos. 64939-65024) 

Bundeena (Nos. 65035, 65036) 

Mosman (No. 65025) ’ 

Nanona! Park (Nos. 65027-65034) 

Bulb Nos. 65062, 65063) ' 

Burradoo (Nos. 65040-65042) 

Gerroa Nos. 65070, 65071) 
i bury (No. 65064) 

Uwier-s Creek, Bodalla (No. 65072) 

Mt. Kosciusko {Nos. 13331, 133?2,“s'S) 6 ™®’ 
(Fletcher, 


Lachlan 20 miles below Condobolin, Emu 
Plains Urana, about 18 miles from the Mur- 
rumbidgee at Narrandera (Fletcher, 1891a), 
Jervis Bay, Bald Nob, a few miles northeast 
of Glen Innes, Glen Innes, and Inverell 
(Fletcher, 1894b). 

AUSTRALIAN CAPITAL TERRITORY 

The American Museum of Natural History 
has specimens from: 

Canberra (Nos. 65079, 65080) 

Mt. Stromlo (Nos. 65083-65087) 

Paddy’s River (Nos. 65081, 65082) 

VICTORIA RECORDS 

The Australian Museum has a specimen 
from: 

♦Victoria (No. 12984) 

The American Museum of Natural History 
has specimens from: 

Young’s Creek, 9 miles north of Orbost (No. 
65078) 

Coburg, 5 miles north of Melbourne (No. 50235) 
Melbourne (No. 50236) 

There are records in the literature for 
Benalla, Ballarat (Fletcher, 1891a), Little 
River between Buchan and the New South 
Wales border (Brazenor, 1947), Grampians, 
Waterloo, in Gippsland (Lucas, 1892), and 7 
miles north of Horsham (Main, 1957a). 

TASMANIA RECORDS 

The Australian Museum has specimens 
from: 

Ulverstone (No. 7601, cotype of Crinia signiftra 
englishi; No. 7602) 

Launceston (Nos. 6041-6045; cotypes of Crinia 
signifera englishi) 

Lake St. Clair (Nos. 12123, 12124) 

National Park (Nos. 10356, 10357, cotypes of 
Crinia signifera englishi) . . 

Eagle Hawk Neck (No. 10353, cotype of Crinta 
signifera englishi) 

Cox s Bight, southwest Tasmania (No. 12329) 

The American Museum of Natural Histon 
has specimens from: 

Arthur River (Nos. 40289-40302) 

Lake St. Clair (Nos. 65088-65097) 

Derwent Bridge (Nos. 65124-65130) 

Tasmania (No. 24004) 
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There is a literature record for Swansea 
(Fletcher, 1898). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Isis Scrub (No. 8636) 

Waroo, Inglewood (No. 7413) 

The American Museum of Natural His¬ 
tory has specimens from: 

Rainsby Station, Aramac (Nos. 65073-65077) 

There are literature records for Yandina 
(Andersson, 1913a) and Callandoon near 
Goondiwindi (Slevin, 1955). 

SOUTH AUSTRALIA RECORDS 

The Australian Museum has specimens 
from: 

Port Lincoln (No. 7168) 

Kangaroo Island, Birchmore Lagoon, Kingscote 
(Nos. 7127, 7132, 7133) 

Kangaroo Island, Timber Creek (No. 7151) 
7*161)°° ^ anc ^ ^ ee P Creek, Kingscote (No. 

The American Museum of Natural History 
has specimens from: 

Adelaide (Nos. 23596, 23597) 

There are literature records for Mt. Lynd- 
urst which is 20 miles east of Farina (King- 
orn ’ *924), Mt. Lofty, *Flinders Range, 
and Truro (Main, 1957a). 

northern territory records 

from*- 6 ^ ustra ^ an Museum has specimens 

Darwin area (No. 12898; two juveniles; identifica¬ 
tion not certain) 


Night Cliff, Pt. Darwin (No. 10084) 
Hermansburg (No. 10977; faded specimen; iden- 

tification not certain) 

There are literature records for Knuckey’s 
Lagoon which is about 9 miles south of Dar¬ 
win (Loveridge, 1949). 

WESTERN AUSTRALIA 

It is only in the southwest portion of 
Western Australia that we have even the be¬ 
ginnings of a satisfactory understanding of 
the Crinia signifera group. No locality rec¬ 
ords are entered on the map. Instead, the 
distribution as described by Main (1957a) 
and Littlejohn (1957) is shown. Crinia 
signifera , in the strict sense, does not occur. 
Its closest relatives are Crinia glauerti (not 
shown), Crinia insignifera , Crinia pseud - 
in signifera, and Crinia subinsignifera. 

A Crinia signifera- like species occurs in 
northwest Western Australia. The Australian 
Museum has a specimen (No. 9780) from 
between Carnavon and Northwest Cape. 

There are literature records for the north¬ 
west coast for the Fitzroy River and St. 
George Range in the Kimberleys (Andersson, 
1913a). 

GEOGRAPHIC DISTRIBUTION OF THE 
COLOR TYPES 

The various color types referred to in the 
description are widely distributed. (It might 
also be mentioned that they even occur in 
other species, such as Crinia georgiana , Crinia 
glauerti , and the sibling species of Crinia 
signifera .) The pattern of distribution is not 
random. In table 2 the percentages found in 
six localities are given. The specimens from 
the Nambucca River, Mt. Kosciusko, Ade- 


TABLE 2 

Geographic Variation in the Color Patterns of Crinia signifera 


Locality 


Sample 

Size 


Namt by Station - Queensland 17 

Po ®c“ Cc f River - New South Wales 39 

KillL *t’ New South Wales 72 

M ara, New South Wales 85 

AdelS SC o Sk °’ New South WaIes 28 

jT*ide, S°uth Australia 42 


Typical 

100 

10 

28 

33 

7 

31 


Frequency in Per Cent 
Atypical ignita affims 


a finis- 
ignita 


0 

0 

7 

14 

0 

0 


0 

26 

33 

25 

96 

36 


0 

59 

31 

19 

0 

33 


0 

5 

1 

9 

0 

0 
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laide, and Kangaroo Island are in the Aus¬ 
tralian Museum. Those from Killara and 
Rainsby Station are in the American Museum 
of Natural History, and those from Port 
Stephens are in the Macleay collection at 
Sydney University. 

I have no explanations for these geographic 
differences, i.e., the dominance of the typical 
type of Rainsby Station, of the affinis type 
on the Nambucca River, or of the ignila 
type of Mt. Kosciusko. At the present I 
merely wish to call attention to these facts 
and to suggest that the results of a careful 
study of the geographical, seasonal, and 
yearly variations in the polymorphs of Crinia 
signifera would be of great importance for 
concepts in evolution and ecology. 




When we consider that Crinia signifera i 
the most common and widespread species ii 
eastern New South Wales, it is difficult t< 
understand why it remained unknown for s( 
long. Apparently it was not secured by th« 
early collectors. It was unknown to Dumeri 
and Bibron (1841). In Gunther’s “Cata 
Jogue (1858, p. 134) there is the notatior 
Many specimens. Van Diemen’s Land 
Presented by Sir A. Smith,” under Cysti 
gnathus georgianus. I would have suspected 
iese might have been Crinia signifera were 
tt not for the fact that I cannot find a ref- 

f18fm t0 o e u Pe T enSby either Boulengei 
' -) or H. \\. Parker (1940) It seem* 

?i U wiffir theref0re ’v that Gtinther was famil- 

>ar with Crvnia signifera in 1858. 

1 ’ossibly it was not collected because its 

small size suggested that it was only a iu- 

yemle ot a large species. A second possibility 

.s that its present abundance is a cons'u^ 


^ULKATURE 

CHn^Ranl^Z "S^mby6ffiaTd a 

Zonulella, but in the of 

Cnnia, he could not be sure a ? 
'» of an individual of the ijnito ty^Th! 1 
ho »a. 9 «,er of himself and. unde?the, 


Ranidella signifera, gave a long description 
and illustrations of an adult of ignita type 
and of the head, hand, and foot. 

Cope (1867) first used the name Crinia 
signifera. 

Several species have been described as new 
that are now regarded as synonyms. Piero- 
phrynus verrucosus was described by Liitken 
(1863, with a drawing of the adult). The type 
locality is Australia. The specimen shown in 
the illustration seems to be of the color pat¬ 
tern that I call “atypical.” Gunther (1868a) 
and Krefift (1870) referred to it as Crinia 
verrucosa. 

Camariolius varius was described by Peters 
(1863) from Adelaide. Boulenger (1882) sug¬ 
gested that Peters might have had individuals 
of two species, Crinia signifera and Crinia 
tasmaniensis . Steindachner (“1869” [1867]) 
gives a description and illustrations of adults 
of the “typical” type, and of the open mouth, 
hand, and foot, using the name Pterophrynus 
varius. Krefft (1865) used this last name and 
later (1867) used Pterophryrnus varius , a 
lapsus calami. Keferstein (1867) refers to it 
as Crinia georgiana var. varia (see also 
Gunther, 1868b, who questions this) and, in 
1868a, as Crinia varia , with two figures of the 
adults and one of the foot. 

Crinia georgiana var. laevipes was de¬ 
scribed as new by Keferstein (1867) from 
Sydney. 

Crinia stictiventris was described by Cope 
(1867) as a new species from Australia. 

Pterophrynus fasciatus was described bv 
Steindachner (“1869” [1867], with dorsal and 
ventral figures of an adult of the ignita type) 
from Xew South Wales. This was referred to 
by Gunther (1867) as Pterophryne fasciata 
and by Gunther (1868a) and Krefft (1870) as 
Crinia fasciata. 

Loveridge’s (1935) treatment of Crinia 
signifera is questionable. The names that he 
uses, together with H. W. Parker's (1940) 
subsequent identifications in parentheses, 
are: Crinia signifera signifera ( = Crinia 
signifera ); Crinia signifera ignita (— Crinia 
georgiana ); Crinia affinis affinis ( — Crinia 
georgiana ); Crinia affinis haswelli ( = Crinia 
signifera ). 

Crinia affinis halmaturina described b> 
Condon (1941) from Flinders Chase, Kan¬ 
garoo Island, South Australia, is probably the 
morphological species Crinia signifera. 
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The sibling species that have been de¬ 
limited in the Crinia signifera complex on the 
basis of call structure of the males and cross 
fertilization experiments are: Crinia in - 
signifera Moore (1954a) from Attadale (not 
Armadale as stated), Western Australia; 
Crinia pseudinsignifera Main (1957a) from 
Yorkrakine Rock near Tammin, Western 
Australia; Crinia parinsignifera Main (1957a) 
from Kingston-on-Murray, South Australia; 
Crinia subinsigniera Littlejohn (1957) from 
Wilgarup, Western Australia; and Crinia 
sloanei Littlejohn (1958) from Murray River 
near Tocumwal, New South Wales. 

Other descriptions of Crinia signifera are 
given by Boulenger (1882), Lucas and Le 
Souef (1909, with a photograph of an adult), 
English (1910, with two colored illustrations 
of the adult), Andersson (1913a, with illus¬ 
trations of the variations in color pattern), 
Roux (1920, New Guinea specimens), van 
Kampen (1923, New Guinea specimens), 
Nieden (1923), Lord and Scott (1924), Waite 
(1929), H. W. Parker (1940, describing as 
new Crinia signifera englishi from Tasmania 
and Crinia signifera montana from Mt. 
Kosciusko), Slevin (1955, with a photograph 
of an ignita type of adult), and Moore (1957a). 
, References concerned with the sibling spe¬ 
cies formerly included in Crinia signifera are 
Moore (1954a, 1954b, 1955, 1956, 1957b), 
Main (1957a), Main, Lee, and Littlejohn 
(1958), Littlejohn (1957, 1958), and Rabb 
and Mosimann (1956). 

References that consist primarily of data 
^ distribution are Fletcher (1890, 1891a, 
1892, 1894b, 1898), Lucas (1892, 1897), Eng- 
lsh (1910), Kinghorn (1924), Blanchard 
(1929), Loveridge (1934, 1949), and Brazenor 
(1947). 

The habits of Crinia signifera are discussed 
by Etcher (1889), Ross (1908a), and Harri- 
-(1922). Oeser (1934) and Klingelhoffer 

.,) discuss the habits of captive indi¬ 
viduals. 

The hyoid and larynx are described by 
rewavas (1933); the urinogenital organs, by 
(1908); the pigmentation of the ova, 
i y prison (1921); the trematode parasites, 
y Johnston (1912); and Batrachomyia para- 
ensis) (^^4, as Cystignathus Sydney - 

in ^ ere are minor references to this species 
Hoettger (1892), Aflalo (1896), Smith 


(1929), Scott (1942), Barrett (1943), Love¬ 
ridge (1945), and Main (1954c). 

References to “ Crinia signifera ” from the 
southwest part of Western Australia that 
should now be listed for other species are Fry 
(1914), Werner (1914), Glauert (1929, 1945), 
Taylor (1935), and Main (1954a). 

Pseudophryne australis (Gray) 

The Red-crowned Toadlet or the 
Hawksbury Toadlet 

Plate 40, figures 1-3, 7; text figures 33, 34 
Diagnosis 

Pseudophryne australis is easily identified 
by its small size (body length usually less 
than 25 mm.) and the presence of a red patch 
on the top of the head. 


Description 

The background color of the dorsal surface 
5 a very dark brown. On the dorsal side there 
re some red spots and patches. The most 
haracteristic is a broad, T-shaped patch on 
he head. It includes the upper eyelids, the 
pace between them, and a median stripe 
hat extends to the tip of the snout. In addi- 
ion to this crown patch, there is usually a 
>road stripe or spot of red over the urostyle. 
'requently small red spots are scattered ir- 
egularly over the back. Other areas are 
whitish, namely, a spot on the posterio- 
entral surface of the thigh near its distal 
nd, a spot on the anteriodorsal surface of 
he thigh near the proximal end, and a band 
n the dorsal and posterior surfaces of the 
rm at its proximal end. . 

The ventral side is very dark brown, with 
irge white or yellowish blotches. All in all, 
Pseudophryne australis is strikingly colored 

The skin is smooth, except for the ventral 
Lirface of the thighs and the posterior por- 
ion of the abdomen, which are granular, 
'here is a glandular area on the posterio- 
entral surface of the thigh near the distal 
nd, which is nearly coextensive with the 
ale spot in this position. , . 

Pseudophryne australis is a stocki a 
iminutive species. The largest male that I 
on hsX a bodv length of 24.6 mm. and 

ave seen has a dooj icns p , r ker 

he largest female ,s 25.3 mm. H VV Palter 
1940) reports the maximum size to De -/ 
3 m Seventeen adults from Killara, ^urra- 
Z Sht '. and National Park, New South 
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Wales, which have body lengths varying 
from 20.3 to 25.3 mm., have a mean tibia 
length/body length of 0.33 + 0.00 (0.29- 
0.35). (The ratios involving head length are 
not given, as the standard method of de¬ 
termining this measurement is subject to 
large errors.) 

There is no tympanic membrane. The 
can thus rostralis is rounded. 

The ventral surface of the hand is dark, 
but the tips of the fingers and the well-de- 
veloped tubercles are pale (fig. 33 ). There are 
two well-developed metacarpal tubercles. 
The fingers are not webbed. The sequence in 
length is 3 >4 > 2 > 1 , the fourth finger being 
only slightly longer than the second. The 
fingers are rather stout and poorly developed. 

1 here is no web between the toes, which 
are rather stout (fig. 33). The sole of the 
foot is dark, except for the tips of the toes 
and tubercles, which are pale. There are a 
small inner metatarsal tubercle and a smaller, 
almost invisible, outer metatarsal tubercle. 

lhe tongue is narrow (fig. 33 ). There are 
neither vomerine nor maxillary teeth. 

Habitat 

At Killara, New South Wales, Pseudo- 
Phryne austrahs is common. The adults occur 
near tiny streams and pools. They are nearlv 

in creyces in rocks, even at night. 

to rf er P m) says that is "very partial 
to damp shelves and cracks in ii i 1 

burv sandstone ” the Hawkes - 

£2^ was of 

Phryne bibroni. To some extend C ’ Pseudo ' 
pated by Krefft d 1 ke was antici- 

tralis is'confined to^he Hawk^K^^ aUS ' 

stone - astsrs 


shale in the Sydney area. (The second species 
is widely distributed elsewhere.) 

The. Hawkesbury sandstone is a middle 
Triassic formation occupying most of the 
area bounded roughly by Sydney, Gosford, 
Wollombi, Denman, Rylstone, Lithgow, and 
Moss Vale, with the exception of a central 
area bounded roughly by Parramatta, 
Richmond, Penrith and Picton, which is 
Wianamatta (upper Triassic) shale. 

My own observations, for the most part, 
confirm those of Harrison, but the fol¬ 
lowing will show that the habitats of Pseudo- 
phryne australis and Pseudophryne bibroni 
are not always so distinct. 

At .Killara one of my favorite sites for 
studying Pseudophryne australis was a tiny 
temporary stream in the ditch along the St. 
Ives road, lhe species was found here in 
August and in the succeeding months until 
the middle of March. Then for a period of a 
month, which was very dry, the site was not 
visited. On April 13 and 14 there was rain, 
and on April IS the site was checked. Pseudo- 
phryne males were calling, and with the re¬ 
moval of about an inch of mud, four nests 
were found, but the frogs with them were 
Pseudophryne bibroni. No Pseudophryne aus¬ 
tralis were found. Thus from August to 
March this one site was occupied by Pseudo¬ 
phryne australis , and no Pseudophryne bi¬ 
broni were encountered here (and only one 
elsewhere near Killara). Yet during April 
(there were no further observations) it was 
occupied exclusively by Pseudophryne bibroni . 

Clearly, a careful analysis of the micro- 
geographic distribution and seasonal oc¬ 
currence of Pseudophryne australis and Pseu¬ 
dophryne bibroni in the Cumberland Basin 
would be of great interest. 

Distinctive faunas on the Hawkesbury 
sandstones and Wianamatta shales are known 
for other groups as w T ell. Hindwood and Me- 





»»"«• .nd loot. AM 
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Gill (1958) report that “the Lyrebird, Pilot- 
bird, Rock-YVarbler, Heath-Wren, Spotted 
Quail-Thrush, and others are characteristic 
of the sandstone and are not found on the 
Wianamatta Shales/* 


Voice 

The usual call of the male can be described 
as a nasal “ank-ank** or “ank** repeated 
slowly. Occasionally the call seems to be a 
short metallic “erk.** 

To Harrison (1922) the call is “a harsh, 
grating ‘creek,* sometimes repeated twice or 
three times, and uttered by day as well as 
night, especially in the afternoons.** 


Breeding Habits 


Males were first heard on August 3, just a 
few days after I began field work at Killara. 
They continued to call until March 12, but 
were not heard subsequently. 

A clasping pair was taken at National 
Park, New South Wales, on August 18, 
brought to the laboratory, and the following 
morning there were 15 embryos. Clasping is 
in the pelvic position (pi. 40, fig. 1). 

Young tadpoles were first noticed on the 
evening of October 14 at Killara in a pool 
^here none had been on October 8. The water 
temperature was 17° C. and the air was 14° 
, \ r ^ ls P°°l was at the base of a cliff and 
ed about 2 gallons of water. On November 
the tadpoles were undergoing metamor- 
P o&is. Under these conditions, therefore, the 
ime * rom e £g to metamorphosis is about one 
month. Transforming young, from later 
spawn lngSf were also noticed here March 12 
an d April 15. 


n November 9 a male was heard calling 
°m a crevice about an inch wide in a rock, 
lit ^ one dammed up about 25 milli- 
th CTS °* Wa *. er * n the crevice, and in this 
tadpol^ 0 ^ S ^ X Sma ^ Pseudophryne australis 

Some ^ adults collected December 30 
wned m the laboratory on January 5. 
la 6 C ^ er found ova in November, 

an< ^ Ma y an< 3 a clasping pair in 

monti? 1 * er ' ^ arr * son (1922) found eggs every 
jY rn . ln the year. 

t er ^ r * SOn (*922) has given a full and in- 
ln g account of the breeding habits of 


Pseudophryne australis near Mosman. Eggs 
were found in nests in damp soil near the 
edge of a small pool. Each nest was about 
1 ? inches in diameter and \ inch deep and 
covered by grass. Males and females were ob¬ 
served in empty nests, but nests with em¬ 
bryos had only the female or no adult. Later 
the embryos are washed into pools and com¬ 
plete their development. Harrison even sug¬ 
gests that the female may push the eggs from 
the nest into an adjacent pool “at what she 
considers the right time.** 


Embryonic Development 

Two groups of eggs were laid in the lab¬ 
oratory by Pseudophryne australis collected 
at National Park, New South Wales (August 
17, 1952), and Killara, New South Wales 
(December 30,1952). The eggs are very large, 
the average diameters of the two groups be¬ 
ing 2.6 and 2.7 mm. The diameter of the jelly 
envelopes is 6.6 mm. The ova are separate 
from one another, not united in a common 
jelly mass. The temperatures at which these 
embryos were raised were not constant, but 
they remained close to 14° C. for the first 
group, which are here described. 

When the ova are first laid, there is a 
small cap of grayish brown pigment in the 
upper portion of the animal hemisphere. This 
pigmented area shifts before first cleavage, 
and its final position bears an important rela¬ 
tion to the planes of cleavage and the polar¬ 
ity of the embryo. The uncleaved ovum has 
a spot near the equator that I believe in¬ 
dicates the entrance point of the sperm, but 
I have not substantiated this belief by a 
study of sectioned material. It is referred to 
as the equatorial spot. Shortly before first 
cleavage the animal-hemisphere pigment 
moves towards the equatorial spot and 
eventually occupies the half of the annual 
hemisphere above the equatorial spot. 1 his 
migration is similar to that in Ram, which 
results in the formation of the gray crescent, 
but in Pseudophryne australis it is much more 
extensive. The plane of first cleavage is ver¬ 
tical and divides the pigmented zone into two 
equal portions and comes near the equatorial 
spot. The second cleavage planes u»»>«>£ 
tical but at a right angle to the first As 
consequence, nearly all the animal-pole pig- 
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ment is restricted to the upper part of the 
two cells that are nearest to the equatorial 
spot. This unequal distribution of the pig¬ 
ment persists through the cleavage and blas- 
tular stages. Eventually the dorsal lip forms 
near the equator on the side of the embryo 
that is opposite the equatorial spot and the 
pigmented segment of the ovum. 

These observations suggest that the clas¬ 
sical relation between the entrance point of 
the sperm, the position of the gray crescent, 
the plane of first cleavage, and the position 
of the blastopore in the amphibian embryo is 
vividly obvious in P seudophryne australis. 

As might be expected in an egg of such 
size, the cleavage furrow's form more slowly 
in the vegetal than in the animal hemisphere 
The dorsal lip appears about 55 hours after 
first cleavage and is horizontal when first 
formed. Gastrulation is slow, and the bias 
topore is not complete until the embryo is 
3.5 days old. 

The neural folds are never elevated greatly 
a ove the surface of the embryo. When they 
have closed, the head end forms less of a 
protuberance than the posterior end. One 
week is required to reach stage 16. The 
embiyo when 10 days old, is 4.7 mm. in 
length. At this time the dorsal portion of the 
mbiy o is perched on the spherical yolk mass 
reminding one of the embryos of many fish’ 
here are about 11 myotomes, and the pro 
nephros and its duct have formed. P 

1 here are no external gills. The operculum 
forms m much the same wav as in r • • 
sis«f<ra. b.gi„„i„ g at aboutl5 d C ;*"“ 

the embryo is 7 mm in lencrtK t 

buds have'formed 1 Th, ,h ‘ hind - |i ”'b 
right side of ZveuS, ^“huTb" 5 V* 
are always poorly deyeloDed -S' SUckers 
neither teeth nor jWTSfl', 5 5,“* are 

brvo. The teeth form after 20 d , em ' 
velopment. 29 da V s of de- 

The embryos remain in th* ;„n r 
“SJ hatCh " he “ ,he >- -e about 

about 25 mm'.Vhe dllrld skT'?'!!” s 'te of 
e a °rsal side of the body i s 


very dark, there being a continuous covering 
of melanophores with numerous small spots 
containing golden chromatophores. The ven¬ 
tral surface is also heavily pigmented, with 
only the skin of the median part of the ab¬ 
domen being transparent. The myotome area 
of the tail is heavily pigmented, but there is 
little pigment in the tail fins. There are five 
rows of teeth, two in front of the mouth and 
three behind. The oral papillae are restricted 
to the sides and posterior border of the 
mouth. 

Two months are required for development 
to the juvenile stage. The juveniles have a 
body length of 8 mm. The characteristic red 
patch of the head appears during metamor¬ 
phosis. 

Pseudophryne australis and Crinia signifera 
tadpoles are frequently found together at 
Killara. They can be distinguished as follows: 
To the eye, Pseudophryne australis is uni¬ 
formly dark above and the tail transparent, 
but in Crinia signifera both the dorsal surface 
and the tail fins are mottled. The inner edge 
of the spiracle of Crinia signifera is free of 
the body wall, like the nozzle of a hose, but in 
Pseudophryne australis the inner side is fused 
to the body wall. The last row of teeth be¬ 
hind the mouth is nearly as long as the others 
in Pseudophryne australis but only half as 
long in Crinia signifera. 

Geographic Distribution 

Pseudophryne australis has a small range, 
entirely in east-central New South Wales (fig- 
34). Its known northern limit is Gosford and 
Kurrajong Heights, and it extends south to 
Burrawang. The western limits seem to be 
near Leura and Mt. Irvine. Within this area 
it is usually confined to the Hawkesbury 
sandstone. The type locality was originally 
given as Swan River, Australia. This is now 
assumed to be an error. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Gosford (No. 336) 

Mt. Irvine (No. 12924) 

Leura (No. 8467) 

Hazelbrook (No. 11091) 

Killara (Nos. 4591-4594) 

Lindfield (Nos. 4185, 4188) 
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French’s Forest (No. 13423) 

Mosman’s Bay (Nos. 4281—4288) 

Balmoral, Sydney (No. 2953) 

Sydney (No. 8466) 

Burrawang (No. 7377) 

The American Museum of Natural His¬ 
tory has specimens from: 

Gosford (No. 6673) 

Kurrajong Heights (Nos. 65131, 65132) 

Hornsby (No. 23828) 

Killara (Nos. 13301, 13303, 13304, 13306-13310, 
65141-65147) 

National Park (Nos. 65133-65140) 

There are no literature records that extend 
the geographic range beyond that based on 
the specimens in the Australian Museum and 
the American Museum of Natural History. 

Literature 

The endless confusion with respect to 
Pseudophryne australis is due in large part to 
what is surely an error made in specifying the 
type locality. Gray (1835) first described it, 
at a meeting of the Zoological Society of Lon¬ 
don, as Bombinator australis . The habitat was 
given by him as “in Australia,” but the 
Secretary of the Society, or whoever was re¬ 
sponsible for writing the minutes of the meet¬ 
ing, stated that the specimen was from the 
Swan River (sent by Joseph Wright). Later 
nay (1841a) referred to his species as 
hreniscus australis and indicated the local- 
Hy as “New Holland/' In 1845 he published 
an . illustration of the adult, hand, and foot, 
usmg the name Phryniscus australis . 

The Swan River" is assumed to be the 
0ae * n ^. es * ern Australia. The type specimen 
0 ombinator australis is in the British Mu- 
(Natural History), and H. W. Parker 
0 ) finds it to be conspecific with the red- 
ea e< ^ Pseudophryne found only in the Syd- 
ne > region. Parker states that “ . . . there 
be little doubt that the locality ‘Swan 
ly er is either erroneous or the less known 
river of the same name in New South Wales 
intended.” I would prefer that we take 
ar 'er s fi rs t suggestion, as I can find no 
sser known “Swan River” in New South 
v 7 e f; There are “Swan Bay” and “Swan 
c e » both well outside the range of Pseudo - 
yy ne australis , and “Swansea” on the pe- 
ri Phery of the range. 



Fig. 34. Pseudophryne australis . Geographic 
distribution. 


The name Pseudophryne australis was first 
;ed for this species by Gunther (1858). Ear- 
jr, Fitzinger (1843) had used Pseudophryne 
istralis as a new name for Dumeril and 
ibron’s Phryniscus australis , which is Pseu- 
phryne bibroni plus Pseudophryne semu 
armorata according to H. \\ . Parker (1940). 
Phryniscus albifrons was described by 
umeril and Bibron (1854, with an lllustra- 
>n of the adult). No locality is given, There 
e specimens (Nos. 6268 and 6269) in the 
us6um National d’Histoire Naturelle in 
iris labeled “Phrynisc. albifrons. D. B. 
istralie. Castelnau.” These are Pseudo- 
iryne australis. No indication is g‘ven on the 
bel that these are types, however, and they 
e not so listed by Guibe KJ9S0 ?% 

Loveridge (1935) assumed that the ^pe 
:ality of Bombinator australis is the b\*an 
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River of Western Australia. That being the 
case, he used Dumeril and Bibron’s (1854) 
name, modifying it to Pseudophryne albifrons 
for the Sydney species. 

Bufonella crucifera of Girard (1853, 1858) 
is surely Pseudophryne australis, but the men¬ 
tion of a tympanum is confusing. The type 
locality is “New Holland.” This name is also 
listed as Buffonella crucigera by Keferstein 
(1868a), who suggested that it might be 
identical with Pseudophryne bibroni. 

Other descriptions of Pseudophryne aus¬ 
tralis are given by Gunther (1858), Kefer¬ 
stein (1868a, also mentioning Buffonella 
crucigera), Krefft (1870), Boulenger (1882) 
Ross (1908b), Lucas and Le Souef (1909)! 
Nieden (1923), Loveridge (1935, as Pseudo- 

Moore (195^ ’ H ' W ' **** (1940) ' ^ 

niSTS'.'i th ! habits are given b y Kreff t 

(1863), Fletcher (1889), Gadow (1901), and 
Harnson (1922). The habits of captive ani 
mals are discussed by Emmens (1955, with a 

P °/° 1 o ra | )h of , an adult )> Emmens and Ger- 
er (19oo, with the same photograph of an 
adult), Oertter (1955, with the same photo¬ 
s' st ° H a JJ adult ) and Klingelhoffer (1956, 
olf h Same P hoto 8Taph of an adult) 
References that are concerned mainlv with 

1867i aP H C pi dlSt u nbUti ° n are Kreff t (1865 h 
186/) and Eletcher (1890, 1894b, 1898) 

ri S on e (19?n 0f th the ° VUm isdescribed by Har- 
scribed by Sweet are de ' 

ovum^and tadpole is given by Balfour^ 1881> e 

Fitzinger (1861)° Anonymous (18^3) T* by 

KingL 5 ;; h ,4 *■*« <>4! a 3 „ a d 

adult). ' lth a Photograph of an 

Pseudophyrne bibroni Gunther 

The Brown Toadlet 

Plate 40, figures 6, 8, 9 12 iv * c 

■ 13, text figure 35 

Diagnosis 

'T 

small size (usually less th^nL XVaIes b V its 
length), nearly uniform darl/h mm ' ln body 
back („„ rcd patch ™ the headThl° r i blaCk 

,h,te marbw -fa 


Spot at the base of the arm (but none on the 
thighs), and lack of maxillary and vomerine 
teeth. 


Description 

Individuals from the Sydney area are rich 
chocolate brown above. The color is so deep 
that the animals appear almost black. The 
dorsal surfaces of the appendages, the side of 
the body, and the upper jaw have numerous 
tiny white dots. There may be a light tan 
stripe on the tip of the snout. The only fea¬ 
ture that is at all distinctive in the coloration 
of the dorsal surface is a yellowish or orange 
area at the base of the arm. This is not so 
striking as in Pseudophryne dendyi and is 
usually not apparent unless the arm is 
stretched. In many individuals this yellow 
patch is indistinct or absent. 

There is generally a pale horizontal line 
that connects the two post-femoral glandular 
areas. This line may expand into a small 
yellow or orange spot in the cloacal area. The 
skin over the post-femoral gland is a dull 
brick red. 

The under parts, except for the central 
area of the thighs, are dark brown or black 
heavily mottled with white. The white areas 
may form small or large blotches. The central 
area of the thigh is dark, with only small 
white dots. 

"I he back has numerous small warts, which 
occasionally join to form ridges. The ventral 
surface is nearly smooth. In some individuals 
the sides of the body and the posterior por¬ 
tion of the abdomen are granular. 

Pseudophryne bibroni is a small stocky 
species. The largest individual that I have 
seen, which is from Killara, New South Wales, 
has a body length of 30.5 mm. Twelve speci¬ 
mens from Killara and Lindfield, now in the 
American Museum of Natural History, vary 
from 20.8 to 30.5 mm. in body length and 
ave a tibia length/body length ratio of 0.30 
±0.01 (0.27-0.33). 

™ er e is no tympanic membrane, 
the fingers are not webbed. The palm of 
the hand, except for the tubercles, is pig¬ 
mented. There is a large outer metacarpal 
tubercle, and a small inner one. The fingers 
are not pigmented, in contrast to those of 
Pseudophryne australis , which have all but 
the tips pigmented. The sequence of finger 
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length is 3>4>2>1. The second and fourth 
fingers are nearly equal, but the first finger 
is much shorter than the second. 

The foot is fleshy. The toes are not webbed. 
There are a medium-sized inner metatarsal 
tubercle, and a minute outer one. The sole 
of the foot is dark, except for the tubercles. 
The toes are pale, differing from those of 
Pseudophryne australis . 

The tongue is narrow. There are neither 
vomerine nor maxillary teeth. 

There are no illustrations for the open 
mouth, hand, and foot, as these structures 
are nearly the same as those of Pseudophryne 
australis (fig. 33). 

Geographic Variation 

Pseudophryne bibroni exhibits considerable 
geographic variation, but its small size has 
probably saved it from the splitters. One 
example is here given—a comparison of in¬ 
dividuals from the New England area (Ben 
Lomond and Booroolong Creek, near Armi- 
dale) and Killara, both in New South Wales. 

Individuals from New England are lighter 
below than those of Killara. The throat is 
usually mottled in the same way as the ab¬ 
domen, whereas in most Killara specimens 
the throat is very dark. The yellow patch on 
the arm is inconspicuous. There is a rather 
prominent yellow spot on the post-femoral 
gland. In Killara specimens this is usually 
nek red or at most pale yellow. Although 
o two populations differ noticeably in their 
c .° or patterns, the body proportions are 
similar, for the body length of 14 New Eng¬ 
land individuals varies from 22.3 to 26.8 mm., 
^kia length/body length ratio is 

0-29 + 0.01 (0.27-0.32). 

Many other areas seem to have their dis- 
j n y ctlve Populations, each differing in some 
^ough constant, manner. An indi- 
R ual from Gladstone, Queensland, had a 
b^V re< ^ P a toh on its head, similar to the 
ri g t red patch of Pseudophryne australis . 
lave never encountered this elsewhere. Oc- 
asionally Pseudophryne bibroni of other 
reas may have a head patch, but it is a dull 
tan or dull yellow. 

Habitat 

^The habitat of this species in the Sydney 
ea is discussed in the section on Pseudo¬ 


phryne australis . Briefly, Pseudophryne bi¬ 
broni and Pseudophryne australis usually have 
distinct habitats, the former on shale and the 
latter on sandstone. 

Pseudophryne bibroni is a terrestrial spe¬ 
cies that occurs in moist areas near streams 
and ponds (pi. 28, figs. 1, 2; pi. 29, fig. 1). It 
is found under logs and stones, or hidden 
under leaves and grass, or underground. I 
have never encountered it above ground, 
either by night or day. 

Fletcher (1889) found Pseudophryne bi¬ 
broni estivating in the soil on the bottom 
of a dry pond. 

Harrison (1922) discusses the habitats of 
this species in the Sydney area. Eggs are laid 
“about the margins of the sluggish streams 
and stagnant ponds of the flat shale country.” 


Voice 

I could not distinguish its call from that of 
Pseudophryne australis , which is a nasal “ank 
ank.” 

Ross (1908a) describes it as “being some¬ 
what like the noise made by gently striking 
a wax match on the rough end of a box. 


Breeding Habits 


Pseudophryne bibroni was first encountered 
at Killara on November 27. A single individ¬ 
ual was found under leaves about 100 feet 
from the site where it was to breed much 
later. It was not seen again until April 15 
when it was breeding (refer to the section on 


eudophryne australis ). # # . 

Fletcher (1889) reports that clasping is in 
^ inguinal position. He found ova during 
>ril, May, and June. The ova develop if 
pt moist, but they need not be in water. 
Harrison (1922) writes that in Pseudo - 
ryne bibroni the “eggs are laid under logs, 
close to water, in an irregular mass, but 
does not dig a nest. On one occasion 
ind spawn exposed in a hole made by a 
y T s hoof in the muddy margin of a stream, 
lave found spawn commonly at Gordon 
ring April and May. A pair of these frogs 
itured in embrace laid 130 eggs m twenty- 
ir hours. ... The egg measures 2 mm. in 
Lineter, and the jelly 4 mm. He gives a 
scription of the hatching of the larva. 
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distribution. 


embryonic Development 

Embryos from four nests were collect* 
Killara, New South Wales, on April 15 1 
he youngest were middle blastulae 
embryos were kept at a temperature of 

described 6 only 1 very bSfly 

^oiPseudophr^ a^raS^l 
The diameter in the middle blastular s 

han makeS ** anima,s sm 

V? an Pseudophryne australis. The 

distribution of pigment in the animal h 
sphere, which was so noticeable in Pse 
thry»,aus,rati:, occurs in , his * 


but the relation to the cleavage planes was 
not established. These embryos have more 
pigment than Pseudophryne australis. 

As the egg is smaller in Pseudophryne 
bibroni than in Pseudophryne australis, the 
early embryo is more like Rana in not being 
perched on the top of a large spherical yolk 
mass. There are no external gills, and, in the 
manner that the operculum is formed, this 
species resembles Pseudophryne australis. The 
hind-limb buds appear when the embryo is 
9.5 mm. in length, a stage reached in 13 days. 
Hatching occurs at this time. 

The tadpoles are more heavily pigmented 
than those of Pseudophryne australis, even the 
tail fins being involved. The teeth and jaws 
begin to form on the seventeenth day. The 
spiracle is on the left, and the anus opens to 
the right. Observations were not made on 
later stages. 

Geographic Distribution 

Pseudophryne bibroni occurs along the 
periphery of the continent from Rockhamp¬ 
ton, Queensland, to Adelaide, South Austra¬ 
lia. It occurs also in Tasmania (fig. 35). The 
type locality is Australia and Tasmania. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Tweed River [Nos. 6492, 8490 (part)] 

Tamworth (No. 10772) 

Bearbong (No. 7405) 

Barrington Tops (No. 8973) 

Tubrabucca, Barrington Tops (Nos. 13304-13306) 
Myall Lakes (Nos. 7919, 11662) 

Bulahdelah (No. 8096) 

Blue Mountains (No. 4225) 

South Bowenfels (No. 13392) 

Hartley, Blue Mountains (No. 1363) 

Jenolan Caves district (No. 10469) 

Penrith (No. 1915) 

Lindfield (Nos. 4414-4446, 5217, 5218) 

French’s Forest (No. 13422) 

Manly (Nos. 7372-7375) 

Mosman’s Bay (Nos. 4107, 4108) 

Cook s River, Petersham (No. 384) 

Raymond Terrace (No. 9167) 

Moss Vale (Nos. 444, 445) 

Bundanoon [No. 8637 (part)] 

Illawarra [Nos. 6939-6942, 7378, 7379 (part)] 

Yass [No. 7397 (part)] 

Bungendore (No. 7329) 
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Tumut (No. 9648) 

Talbingo (No. 12085) 

The American Museum of Natural History 
has specimens from: 

Ben Lomond (Nos. 65160-65166) 

Booroolong Creek, 20 miles northwest of Armidale 
(Nos. 65155-65159) 

Ebor (Nos. 20065-20069, 65167, 65168) 

Killara (Nos. 65169-65174) 

Lindfield (Nos. 13320-13325) 

Parramatta (Nos. 23859-23862) 

Burradoo (Nos. 65153, 65154) 

Albury (Nos. 65151, 65152) 


TASMANIA RECORDS 

The Australian Museum has specimens 
from: 

Ulverstone [No. 7601 (part)] 

Port Arthur (No. 9829) 

*Tasmania (No. 5236) 

There are literature records for St. Patrick’s 
River (Loveridge, 1935). 

SOUTH AUSTRALIA RECORDS 

The Australian Museum has specimens 
from: 


A.M.N.H. No. 23862 has two Batrachomyia 
parasites. 

There are literature records for Clarence 
River, Port Macquarie, Walcha, Huskisson 
(H. W. Parker, 1940), Dunoon, Narrabri, 
Coolah, Guntawang near Mudgee, Capertee 
(Fletcher, 1890), Lucknow near Orange, 
Wellington Caves (Fletcher, 1892), Bald 
Knob near Glen Innes, Glen Innes, Inverell, 
and Bathurst (Fletcher, 1894b). 

AUSTRALIAN CAPITAL TERRITORY 

The American Museum of Natural History 
has specimens from: 

Canberra (No. 65150) 

Paddy’s River (Nos. 65148, 65149) 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Eidsvold (Nos. 5322-5324, 5824, 5825, 5917, 5918, 
6220-6227) 

Brisbane (No. 5863) 

The American Museum of Natural History 
has a specimen from: 

Gladstone (No. 65175, with a large Batrachomyia 
larva) 

There are literature records for Coomoo- 
oolaroo and Kolonga Creek (Slevin, 1955) 
an d Rockhampton (Boettger, 1892). 

VICTORIA RECORDS 

^ ere are literature records for Sandhurst 
W. Parker, 1940), Honeysuckle Track 
^ear Gelantipy (Brazenor, 1947), Benalla, 
allarat (Fletcher, 1891a), Grampians, Sand- 
Urst ’ Macedon, and Gisborne (Lucas, 1892). 


Kangaroo Island, Birchmore Lagoon (No. 7136) 
Kangaroo Island, Timber Creek (Nos. 7150-7156) 

The American Museum of Natural History 
has a specimen from: 

Adelaide (No. 23564) 

There are literature records for *Torrens 
River (Loveridge, 1935). 

Literature 

Dumeril and Bibron (1841, 1854) had 
several specimens from Australia that they 
believed to be conspecific with Bombinator 
australis Gray. They referred to them, using a 
different generic name, as Phryniscus austra¬ 
lis. According to H. W. Parker (1940) their 
species includes both Pseudophryne bibroni 
and Pseudophryne semimarmorata. Fitzinger’s 
(1843) Pseudophryne australis was based on 
Dumeril and Bibron’s Phryniscus australis. 

The first available name is Pseudophryne 
bibronii Gunther (1858). Gunther had several 
specimens from Australia and Van Diemen s 
Land. According to H. VV. Parker (1940) only 
one of Gunther’s specimens is still in the 
British Museum (Natural History), and it is 
Pseudophryne guentheri. Parker suggests, 
nevertheless, that we use the name Pseudo¬ 
phryne bibroni for the species commonly 
known as Pseudophryne bibroni, as one or 
more of Gunther’s specimens could have been 
this species. I agree with Parker that we 
should pretend they were. 

Other descriptions are given by Keferstem 
(1868a), Steindachner (“1869" [1867], with a 
dorsal and ventral view of an adult), Krefft 
(1870), Boulenger (1882), Ross (190 ). 

Lucas and Le Souef (1909), English 1910. 
with a colored illustration), Andersson (1913a, 
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with illustrations of two adults; 1916, as 
Pseudophryne australis forma bibronii), Har¬ 
rison (1922), Nieden (1923), Lord and Scott 
(1924), Waite (1929, with drawings of the 
palate, hand, and foot), Loveridge (1934, 
1935), H. VV. Parker (1940), Slevin (1955] 
with a photograph of an adult), and Moore 
(1957a). 

Richard Deckert’s (1915) description of 
Pseudophryne australis" is actually of Pseu¬ 
dophryne bibroni. 

Observations on habits are given bv 

(1 ?L 9)l Gadow ( 1901 )> Ross (1908a, 
1908b), and Harrison (1922). Accounts on the 

Jf™ “ ca P tlv >ty can be found in Oertter 

no--!’ E T^r S ( 1955) ' Em mens and Gerber 
(195o), and Khngelhoffer (1956). 

Various descriptions in the literature are as 
follows; of the skull, by William K. Parker 

tn H 1 wp ba ! > 7 a d ' fferent s P ed es, according 
dilii.I arker ’ : of the depressor man- 
dibulae muscle, by Griffiths (1954); of the 

pigmentation of the egg, by Harrison (1921) * 

agnv a nH m ?S de R parasites - by Johnston 
Krlfft ’M sli 0f the ^ atrach omyia parasites, by 
Sta£“ *“**‘'3* »nd 

on 

(1863, 1865, 1867), Gunther (1867) Fl^lf * 
<1800, 1891a, 1892, <S94b* gSfcT W? 

*£ 35 , 

Pseudophyrne dendyi Lucas 
The Southern Toadlet 
Plate 40, figures 14, 15; text figure 36 

Diagnosis 

iJlTaL’ 30 mm ) SP ^S (b 1r 't-S* -ally 
901 surface K"’ th ' d '>" 

Wow. There are 

There^are S “tm ^ C ' 0aCal 
teeth. 'omerine nor maxillary 

***• ,he Patch „„ ,h 


spicuous, whereas in Pseudophryne bibroni it 
is inconspicuous. Pseudophryne dendyi always 
has a conspicuous yellow spot restricted to 
the cloacal region and proximal portion of the 
thighs. The post-femoral glands are not in¬ 
cluded. Pseudophryne bibroni may have some 
yellow on the posterior surface of the thighs; 
if so, the yellow is restricted to the post- 
femoral glands. 

Description 

The upper parts are very dark gray or 
lack. The appendages, sides, and region 
below the eye are speckled with minute white 
dots. There is usually a light-colored medi¬ 
an stripe on the tip of the snout. The upper 
arm has a prominent bright yellow patch; 
in some individuals it covers nearly the whole 
of the upper arm. There are conspicuous 
yellow patches on the cloacal region, which 
are subject to considerable individual vari¬ 
ation. At one extreme the individuals have 
three small spots, one just above the clo¬ 
acal opening and one nearby on the proxi¬ 
mal portion of each thigh. In those individ¬ 
uals with the most extensive yellow areas 
there is a single, broad, horizontal band that 
includes the area above the cloacal opening 
and widens on the proximal portion of the 
thighs. I he form of the patch, then, is 
roughly that of a dumbbell. The postfemoral 
glands are brown, in contrast to the rest of the 
thigh. 

The under side is black, w r ith conspicuous 
bluish white blotches. 

The ventral portion of the thighs is granu- 
ar, as is the case in other members of the 
genus. The rest of the skin is fairly smooth, 
except for some individuals that have small 
warts on the back. 

This is another of the stubby species of 
seudophryne. The six individuals in the 
American Museum of Natural History vary 
in body length from 25.5 to 28.2 mm. Their 
tength/body length ratio is 0.30 ± 
t u ^*^-0.31). The largest individual that 
have seen is 29.5 mm. in body length 
(Australian Museum No. 2500, Pambula, 
Aew r South Wales). 

1 here is no tympanic membrane. 

1 here are no webs between the fingers. The 
sequence of finger lengths is3>4>2>l, with 
he fourth finger very slightly longer than the 
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second and the second much longer than the 
first. The structure of the hand is very similar 
to that of Pseudophryne bibroni. The hand is 
heavily pigmented, except for the tubercles. 
There are two large metacarpal tubercles, 
which are very conspicuous, as they are 
nearly white against the almost black back¬ 
ground color. 

The foot is thick and fleshy. There are no 
webs between the toes. The foot is also 
heavily pigmented, except for the tubercles, 
which are conspicuous because they are 
nearly white. There are a large inner metatar¬ 
sal tubercle, and a medium-sized outer one. 

The tongue is narrow. There are neither 
vomerine nor maxillary teeth. 

Habitat 

I encountered Pseudophryne dendyi at 
several localities in southeastern New South 
Wales and eastern Victoria. All the individ¬ 
uals were concealed, under either rocks or 
logs. They were found along dry stream beds 
(pl. 32, fig. 2), as well as along streams with 
running water. The sites varied in altitude 
from near sea level to almost 4000 feet. 

Voice 

The call is a nasal “erk M like that of 
Pseudophryne australis . 

Breeding Habits 

Breeding adults were encountered once, on 
February 23, 1953, near Jindabyne, New 
South Wales. A nest containing about 85 
embryos was in the form of a slight depres¬ 
sion. It was under a stone and several inches 
from a small stream. 

Embryonic Development 

All my observations were made on the 
embryos mentioned above. Some of them 
were preserved when collected, and others 
were brought back to the laboratory for 
study. 

1 he youngest embryos were in the four-cell 
stage. The diameter is 2.2 mm. The animal 
hemisphere ls m ore heavily pigmented than 
ln e frher Pseudophryne australis or Pseudo - 
Piryne bibroni and there is the same unequal 
istribution of the pigment. Thus in the four- 
ce stage the animal hemisphere sections of 


two of the cells are medium brown and of the 
other two pale tan. 

The differences between this species and 
Pseudophryne bibroni or Pseudophryne aus¬ 
tralis in development are minor and need not 
be described in detail. It might be empha¬ 
sized, however, that Pseudophryne dendyi 
does not possess external gills. The operculum 
forms as it does in other members of the 
genus. Hatching begins when the embryos are 
11 mm. long, though some remain in the jelly 
much longer. The hind-limb buds form early. 
The spiracle opens to the left, and the anus to 
the right. 

In the tadpole there are one continuous row 
and one interrupted row of teeth in front of 
the mouth and three continuous rows behind. 
The dorsal surface of the body and the lateral 
abdominal portions of the ventral surface are 
heavily pigmented. The median area of the 
abdomen and the anterior half of the ventral 
surface are nearly completely transparent. 
The myotome portion and the fins of the tail 
are pigmented. 

Geographic Distribution 

Pseudophryne dendyi occurs in southeastern 
New South Wales and eastern Victoria (fig. 
36) from near sea level to at least 3930 feet. 
The type locality is Wellington River, North 
Gippsland, Victoria, which is on Mt. Welling¬ 
ton. 

NEW SOUTH WALES RECORDS 
The Australian Museum has specimens 
from: 

Mt. Kosciusko (Nos. 572, 575) 

Pambula (Nos. 2500, 2501) 

The American Museum of Natural History 
has specimens from: 

Bodalla (No. 65176) . f 

Saw Pit Creek, 6 miles east of Hotel Kosciusko 

(No. 65178) 

6 miles west of Jindabyne (No. 65177) 

VICTORIA RECORDS 

The American Museum of Natural History 
has specimens from: 

15 miles north of Orbost (Nos. 65179, 65180) 
Bonang (No. 65181) 

Another record is the type locality, Wel¬ 
lington River, North Gippsland. 
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Fig. 36. Pseudophryne dendyi. Geographic 
distribution. 


v-xUMMHNTS 


Pseudophryne dendyi is a species of unr 
tain status. Lucas (1892) described it fron 

(1927) th^t™ 611 - AcC ° rding to Harris 
02-/) the type is not in the National A 

Z m Me ' b0 “ rne * PresuSS to 

Fry (1912) implies that he had seen 
mens for he writes “Of • G f n s ^ e 

*"t- Spenc ” r ' 

rner and H. maculata, Soenrer lu 
ones that I have n«r P ^ ’ are the or 

( 1923 ) recogniz«s!t Nied 

Loveridge (,935) had specimen from t 


Mt. Kosciusko area and the Blue Mountains 
of New South Wales that he referred to as 
Pseudophryne dendyi . H. W. Parker (1940) 
also recognized this species, and he listed two 
specimens, one from the Blue Mountains and 
the other from Barrington Tops. 

The specimen that Parker examined from 
Barrington Tops is in the Australian Museum 
(No. 8973). To me it seems essentially the 
same as Pseudophryne bibroni of the Armidale 
region. These have the yellow patch on the 
arm better developed than in individuals 
from the Sydney area. Furthermore, there is 
considerably more yellow on the hind end of 
the body. This yellow, however, is mainly on 
the post-femoral glands. The same is true for 
some individuals from the Blue Mountains. 

Believing that Parker's specimen of Pseu¬ 
dophryne dendyi was conspecific with Pseudo¬ 
phryne dendyi of Lucas, I first thought that 
both were Pseudophryne bibroni. My experi¬ 
ence on a short collecting trip to southeastern 
New South Wales and eastern Victoria, how¬ 
ever, makes this judgment doubtful. Here I 
found Pseudophryne with vivid yellow spots. 
These individuals agree with the original 
description of Pseudophryne dendyi , except 
that my specimens have post-femoral glands, 
which were not noticed by Lucas. Six individ¬ 
uals were collected, and these differ from 
Pseudophryne bibroni as described in the 
diagnosis. In the specimens I am calling 
Pseudophryne dendyi , the most prominent 
features are their more vivid coloration and 
the fact that the yellow patches are on the 
proximal portion of the thigh, whereas in 
Pseudophryne bibroni , the yellow, if present 
on the thigh, is over the post-femoral gland. 

I would be sure of the validity of Pseudo¬ 
phryne dendyi had I collected Pseudophryne 
bibroni in the same locality. I did not. This 
point is not of great importance because of 
the very short duration of the collecting trip* 

I should add, however, that the Australian 
Museum does not have any Pseudophryne 
bibroni from the areas where my Pseudo¬ 
phryne dendyi were collected. As far as m> 
limited experience goes, the two are allopatnc 
but are probably different species. 

Literature 

The type of Pseudophryne dendyi was a 
male (presumably juvenile) collected by Hr. 
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Dendy near the Wellington River, North 
Gippsland, and described by Lucas (1892). 
According to Harrison (1927) the type has 
been lost. 

Other descriptions are given by Lucas and 
Le Souef (1909), Nieden (1923), Loveridge 
(1935), and H. W. Parker (1940). (Love- 
ridge’s specimens from the Blue Mountains 
and Parker’s specimens from the Blue Moun¬ 
tains and Barrington Tops are probably 
Pseudophryne bibroni .) 

The species is mentioned by Lucas (1897), 
Fry (1912), and Andersson (1913a). 

Pseudophryne coriacea Keferstein 
Keferstein’s Toadlet 
Plate 40, figures 10, 11; text figure 37 

Diagnosis 

This small frog is distinguishable from all 
others in eastern New South Wales by its 
color pattern which is the reverse of that 
usual in frogs: the dorsal surface is pale (red¬ 
dish in life), and the sides and ventral surface 
are much darker. 

Pseudophryne coriacea could be confused 
only with the affinis color type of Grinia sig - 
nifera , but the pale cloacal patch, white pec¬ 
toral spots, and maxillary teeth of the latter 
all are absent in Pseudophryne coriacea. In 
addition, Pseudophryne coriacea has yellow 
post-femoral glands and a yellow spot on the 
anterior side of the thigh, and these are ab¬ 
sent in Crinia signifera. 

Description 

I never saw Pseudophryne coriacea alive; 
this is regretted as it must be a very spectacu¬ 
lar frog. This description is based on speci¬ 
mens in the American Museum of Natural 
History. 

The dorsal surface of preserved specimens 
is brown or tan, with or without a few incon¬ 
spicuous darker spots. The sides of the body 
are dark brown. Usually there is a sharp junc¬ 
tion between the dark coloration of the side 
and the lighter coloration of the dorsal sur¬ 
face, reminding one of the affinis color type of 
Crinia signifera . There may be a pale patch, 
as in Pseudophryne bibroni , on the proximal 
end of the arm. 

The ventral surface has the bold mottlings 
of other species of Pseudophryne . The back¬ 


ground is dark brown, and the light areas are 
pale yellow. The ventral surfaces of the arms 
and legs are cross-banded with dark brown 
and yellow. There is a yellow patch on the 
proximal end of the anterior side of the thigh, 
and there is another on the distal end of the 
posterior side. 

The dorsal and ventral surfaces are nearly 
smooth, except for the ventral portion of the 
thigh, which is granular. There is usually a 
skin fold that extends from the eye, along the 
side, to the groin. 

Pseudophryne coriacea is a stocky species. 
The largest individual that I have seen is a 
female from New South Wales with a body 
length of 33.4 mm. (Australian Museum No. 
5237). H. W. Parker (1940) gives the maxi¬ 
mum sizes for males as 28 mm. and females 34 
mm. The four specimens in the American 
Museum of Natural History vary in body 
length from 23.3 to 27.8 mm. The mean tibia 
length/body length ratio is 0.33 ±0.01 (0.31- 
0.35). 

There is no tympanic membrane. 

The fingers are poorly developed. The 
length sequence is 3>4>2>1. I he second 
and fourth are nearly equal, and the first is 
much shorter than the second. There are no 
webs. The hand is pigmented, except for the 
tubercles. There is a large outer metacarpal 
tubercle. 

The toes are poorly developed, the first 
being minute. There are no webs. The ventral 
side of the foot is pigmented, except for the 
tubercles. There are small, flat, inner and 
outer metatarsal tubercles. 

The tongue is narrow. There are neither 
vomerine nor maxillary teeth. 

Stephen Copland, who collected the four 
specimens now in the American Museum of 
Natural History, made the following notes on 
the color of living individuals from Hickey’s 
Creek: “Dorsally rusty orange red, laterally 
black, ventrally black with white to ivory 
marbling, scattered light spots on sides and 
upper lip ; large white or ivory spots in axillae, 
across forearm and almost banding hind 
limbs.” 

Habits 

Nothing has been reported concerning the 
habits, voice, or life history of Pseudophryne 
coriacea. 
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Geographic Distribution 

Pseudophryne coriacea occurs along the east 
Australian coast from Gayndah in southern 
Queensland to Morisett in central New South 
Wales (fig. 37). The type locality is the 
Clarence River of New South Wales. 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Gurravembi, Nambucca River (Nos. 6307, 6308) 
Beechwood, Hastings River (No. 6933) 

Port Macquarie (Nos. 6274-6276, 10287) 

Wallis Lake, Tuncurry (No. 7624) 

Bulahdelah (No. 8089) 

Williams River (No. 9229) 

Morisett (Nos. 3458, 3459) 

♦Far north coast (No. 13254) 

♦New South Wales (No. 5237) 

♦No locality (Nos. 6877, 7345) 



The American Museum of Natural History 
has specimens from: 

Horton’s Creek, 5 miles from Nymboida (Nos 

65197-65199) 

Hickey’s Creek, 10 miles southeast of Bellbrook 

(No. 65196) 

There are literature records for the Clar¬ 
ence River (Keferstein, 1868a), Dunoon on 
the Richmond River (Fletcher, 1890), Sal¬ 
isbury (Loveridge, 1935), Lake Macquarie 
(H. W. Parker, 1940), and Ulong (Slevin, 
1955). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from : 

Gayndah (Nos. 7425, 7431) 

Pimparna (No. 7412) 

There is a literature record for Waroo, 
Inglewood (Fletcher, 1892). This is surpris¬ 
ingly far inland for Pseudophryne coriacea. 

Literature 

Pseudophryne coriacea w^as described by 
Keferstein (1868a), who provided a good illus¬ 
tration of the adult. The type locality is the 
Clarence River of New South Wales. An 
essentially identical description, but without 
an illustration, is given by Keferstein 
(1868b). Apparently Krefft (1865) was refer¬ 
ring to this species when he wrote: “Pseudo¬ 
phryne (new species). This is a very distinct 
species, and the largest of this genus yet dis¬ 
covered; it is of a uniform brick red color on 
the back, beneath black and white marbled. 
Hunter River district.” 

Other descriptions are to be found in 
Boulenger (1882), Lucas and Le Souef (1909, 
as a color variety of Pseudophryne bibroni ), 
Nieden (1923), Loveridge (1935), H. W. 
Parker (1940), and Slevin (1955). 

References concerned primarily with geo¬ 
graphic distribution are by Fletcher (1890, 
1892, 1894b). 

Minor mention of the species is made by 
Aflalo (1896) and Andersson (1913a). 

Pseudophryne corroboree Moore 
The Corroboree Toadlet 
Plate 40, figures 4, 5; text figure 38 
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Diagnosis 

Pseudophryne corroboree is a small and 
toothless species that can be distinguished 
from all other Australian frogs by its striking 
pattern of longitudinal black and yellow 
stripes on the back. 

Description 

There is surprisingly little variation in the 
individuals of this species that I have seen. 
The back is yellow, with black stripes. 1 here 
are four black stripes on the back at the level 
of the arms. A little posteriorly the two inner 
stripes split to form a total of six. There is a 
V-shaped black bar that crosses the head at 
the level of the eyes. A black stripe extends 
along the canthus rostralis to the eye. 

The sides, abdomen, and dorsal and ventral 
surfaces of the appendages are boldly marked 
with black and bright yellow and pale blue. 

Colefax (1956) gives measurements for 11 
adult individuals. The body lengths vary 
from 25 to 31 mm. The upper limit is for a 
female, and this is the largest individual re¬ 
ported. The mean tibia length/body length 
ratio is 0.33 + 0.01 (0.27-0.37). The type and 
four specimens from Smiggins Hole, Mt. 
Kosciusko, which I have measured, have 
body lengths varying from 24.0 to 26.4 mm. 
The mean tibia length/body length ratio is 
0.32+0.01 (0.29-0.34). 

There is no tympanic membrane. 

The fingers are poorly developed and with¬ 
out webs. The tubercles on the hand and 
fingers are but slight elevations. The hand it¬ 
self is black, and the tubercles are whitish. 
The sequence of finger lengths is3>4>2>l. 

The toes are likewise poorly developed and 
without webs. The foot is fleshy. The sole is 
black, usually with a large, whitish, central 
spot. The tubercles are w r hitish and feebly 
developed. There is an inner, but no outer, 
metatarsal tubercle. 

The tongue is small and narrow. 1 here are 
neither maxillary nor vomerine teeth. 

Habitat and Habits 

This is a mountain species. All the informa¬ 
tion concerning the habits and habitats is 
given by Colefax (1956). Pseudophryne cor¬ 
roboree has been collected from “under logs 
and other debris” in boggy areas and in bur- 



Fig. 38. Pseudophryne corroboree. Geographic 
distribution. 


rows, sometimes as much as 10 inches deep, in 
sphagnum. 

Breeding is reported to occur during the 
second half of December and the early part of 
January” in the Mt. Kosciusko area. Eggs are 
deposited in burrows in the sphagnum, each 
female laying about 12. 

Voice 

The voice is much like that of the other 
members of the genus. It may be described as 
a nasal “wrank,” the duration of the note 
being about one second. 

Geographic Distribution 

Pseudophryne corroboree is known only from 
the mountains of southern New r South Wales 
(fig. 38). The type locality was originally 
stated as Towong Hill Station, which is near 
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Corryong, Victoria, on the New South Wales 
border. However, Colefax (1956) ascertained 
that the actual site was on one of the snow 
leases of the station across the border on 
Round Mountain in New South Wales. 

NEW SOUTH WALES RECORDS 

The Australian Museum has the type 
specimen: 

Round Mountain (No. 13103) 

The American Museum of Natural Histroy 
has specimens from: 

Mt. Gingera, 5500 feet (No. 65195) 

Smiggins Hole, Mt. Kosciusko, 5650 feet (Nos 
63862, 63863, 64297, 64298) 

The Mt. Gingera locality is given as Aus¬ 
tralian Capital Territory by the collector, but 


Colefax (1956) says the locality is actually in 
New South Wales. 

Literature 

Pseudophryne corroboree was described by 
Moore (1953). The type locality is Round 
Mountain, New South Wales, and not 
Towong Hill Station, Corryong, Victoria, as 
stated (Colefax, 1956). The holotype is in the 
Australian Museum. 

Colefax (1956) has assembled all available 
information on the structure, distribution, 
embryology, and habits of the species. Dis¬ 
cussions of its habits in captivity are given by 
Emmens (1955, with a photograph of the 
adult), Emmens and Gerber (1955, with a 
photograph of the adult), and KlingelhofTer 
(1956, with a photograph of an adult). 




THE FAMILY HYLIDAE 


Hyla bicolor (Gray) 

The Dwarf Tree Frog 
Plate 41, figure 1; text figures 39, 40 

Diagnosis 

A small green Hyla with a smooth skin on 
the back and well-developed discs on the 
fingers and toes. No vomerine teeth. Orange 
(not brick red) markings on the hind legs. A 
white or yellowish (but not golden) line 
extends from beneath the eye to the shoulder 
or in some specimens somewhat more poste¬ 
riorly. 

Description 

The upper parts are leaf green. A golden 
brown line extends from the nostril to the 
eye. There is a white or yellowish line that 
begins below the eye and extends along the 
upper jaw and the ventral side of the tym¬ 
panic membrane to the arm. In some individ¬ 
uals it continues along the side nearly to the 
groin. The anterior and posterior surfaces of 
the thigh are orange or yellowish orange. 

The ventral surface is entirely white except 
for the edge of the low r er jaw, which is green, 
and except for the throat of the male, which is 
dusky, with a faint orange wash. 

The skin on the dorsal surface and throat is 
smooth. There is a prominent fold of skin 
across the chest, and, posterior to this, the 
skin is granular. 

This is a slender and diminutive species. 
The largest individual that I have seen is 32.6 
mm. in body length. It is from Gurravembi, 
New South Wales (Australian Museum No. 
6318). The proportions of 10 specimens from 
east central New South Wales (Warrah, 
Plumpton, and Richmond), which van in 
body length from 20.6 to 28.5 mm., are: tibia 
length/body length, 0.51 ±0.01 (0.48-0.5a), 
head length/body length, 0.31 ±0.01 (0*2 
0.34); head width/head length, 0.97 ±0.0 
(0.94-1.03). . , , . ... 

The tympanic membrane is clearly visi 
The vocal sac of the breeding male is beneat 
the chin and so large that even when deflate 
it hangs loosely. , 

There is a trace of a web between t e 
fingers, and the discs are moderately \*e 


developed. The sequence of finger lengths is 
3>4>2>1. Breeding males have nuptial 
pads on the thumb. The palm is covered with 

tubercles (fig. 39). # 

The web between the toes is well devel¬ 
oped, especially in individuals from northern 
Queensland. Only the disc and half a phalanx 
of the third and fifth toes are free. The fourth 
toe has the disc and one phalanx free (fig. 39). 
There is a small, inner, metatarsal tubercle. 

There are no vomerine teeth. The tongue is 
moderately broad and slightly nicked behind 
(fig. 39). ‘ 

Habitat 

The typical habitats of Hyla bicolor are 
ponds with considerable floating vegetation 
and swamps. I have collected it among the 
reeds in large coastal swamps and in small 
ponds and lagoons, where the frogs are gen¬ 
erally sitting on the floating vegetation. On 
another occasion they were observed during 
the day among the leaves of pineapple plants. 


Voice 

The call is a squeaky and high-pitched 
‘wr-e-e-ek, wr-e-e-ek, wr-e-e-ek,” continued 
nany times. Each “wr-e-e-ek” has a duration 
>f about one second. 

Geographic Distribution 

Hyla bicolor is found on the periphery of 
\ustralia from the northern part of Weston 
\ustralia to central New South Wales (fig. 
10). It also occurs in New Guinea and the 
\ru Islands. 

new south wales records 
The Australian Museum has specimens 
:rom: 

Richmond River (No. 5083) 

Nambucca River (No. 4635) 
iVarrell Creek, Nambucca River (Nos. 

Gurravembi, near Macksville, Nambucca River 
(Nos. 6185, 6318, 6320) 

Bulahdelah (No. 8095) 

Capertee (No. 10773; identification not positive, 
juvenile) 

Tueeerah (No. 10534) 

Ocean Beach, Woy Woy (Nos. 8856, 8857) 


4252, 
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Fig. 39. Hyla bicolor. Open mouth, hand, and foot. A.M.N.H. 
No. 62511. Thomas’ Lagoon, Armidale, New South Wales. 


Upper Colo, via [near] Richmond (Nos. 7975, 
7976) 

Clyde, near Sydney (Nos. 4671, 4672) 

Seven Hills, Parramatta (No. 4479) 

The American Museum of Natural History 
has specimens from: 

Thomas Lagoon, Armidale (Nos. 62510-62513) 
Warrah, near Woy Woy (Nos. 62514-62520) 
Richmond (Nos. 62508, 62509) 


Plumpton, near Penrith (Nos. 62505-62507) 
Sydney (Nos. 6965, 6967) 

The British Museum has a specimen from: 
Blue Mountains (No. 64.7.6.15) 

Additional localities for which I have only 
literature records are: Ulong (Slevin, 1955), 
Kilbride near Campbelltown, Razorback 
Mountain near Picton, 10 miles north of 



IG ‘ 40. Hyla bicolor. Geographic distribution. 
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Raymond Terrace, Failford, and near Tun- 6 miles west in Arnhem Land (Mitchell, 
curry (Copland, 1957). 1955). 


QUEENSLAND RECORDS 
The Australian Museum has specimens 
from: 

Somerset, Cape York (No. 4535) 

♦Cape York (No. 9591) 

Cooktown (No. 1520) 

♦Herbert River (No. 6655) 

Townsville (No. 6944) 

Barolin Station, Bundaberg (No. 10574) 

Eidsvold (Nos. 5921, 6114) 

Mt. Tambourine (No. 8942) 

Brisbane (Nos. 5514, 5866) 

The American Museum of Natural History 
has specimens from: 

Lockerbie. 10 miles west-southwest of Somerset 
(No. 54201) 

Annan River, 15 miles south of Cooktown (Nos. 
54342-54345) 

Cairns (Nos. 62494r-62503, plus four not num¬ 
bered) 

West Cairns (No. 54182) 

Mackay (No. 62504) 

The British Museum has specimens from: 

♦Cape York (No. 67.3.13.32) 

Port Denison, Bowen (Nos. 64.7.8.3, 64.7.8.4) 

Peak Down (Nos. 76.3.4.44, 76.3.4.45) 

Brisbane (No. 64.7.6.16) 

Additional localities for which I have only 
literature records are: Alice River, interior of 
Cape York (Andersson, 1916), Bellenden Ker 
Range (Loveridge, 1935), Kolonga Creek, 25 
miles north of Gin Gin (Slevin, 1955), and 
Emu Park, Kilcoy, and 15 miles west of 
Karara (Copland, 1957). 

NORTHERN TERRITORY RECORDS 
The Australian Museum has specimens 
from: 

Darwin area (No. 12896) 

Echo [sometimes spelled Elcho] Island off Arnhem 
Land (No. 12425) 

The British Museum has specimens from. 
Port Essington (No. 42.1.24.22, reregistered as 
1947.2.22.59; type) 

Port Darwin (Nos. 91.6.25.23, 91.6.25.24) 
Adelaide River (Nos. 92.1.14.12-92.1.14.16) 

Additional localities for which I have only 
literature records are: Oenpelli and localities 


WESTERN AUSTRALIA RECORDS 

Copland (1957) lists 15 specimens from 
Watjulum Mission in northwest Western 
Australia. 


Geographic Variation 

Copland (1957) recognized two subspecies, 
Hyla bicolor bicolor (Gray) and Hyla bicolor 
glauerti, which he described as new. The typi¬ 
cal form, with the type locality of Port 
Essington, Northern Territory, occurs across 
the northern part of Australia and south to 
central Queensland. Hyla bicolor glauerti, 
with Colo (near Sydney), New South Wales, 
as the type locality, occurs in the coastal 
areas of southern Queensland and New South 
Wales. He states: “II. b. bicolor is chiefly dis¬ 
tinguished because of its extreme slenderness. 
The width of the head is contained on an 
average 3.52 times in the total length of head 
and body as compared with 3.07 times for b. 
glauerti. The slender habitus is still further 
emphasized by the fact that only about 7% 
have the body wider than the head while this 
occurs in about 80% of glauerti. ’ 

These differences are not apparent in the 
specimens I collected. A comparison was 
made between the body proportions of the 10 
individuals from New South Wales men¬ 
tioned above in the description (these would 
be in the range of Copland’s H. b. glauerti) 
and 10 Queensland individuals (nine from 
Cairns and one from Mackay). 1 he Queens¬ 
land individuals are within the range of 
Copland’s H. b. bicolor. My specimens seem 
to show an insignificant difference in degree of 
slenderness, as the data in table 3 indicate. 
There is no difference in the head width/head 
length ratio. 

On the basis of the material now available 
to me in the American Museum of Natural 
History, I do not believe that there is any 
need to recognize subspecies in Hyla bicolor. 
In fact I have always thought of this species 
as exhibiting less geographic variation than 
many other Australian frogs. Two points 
should, however, be borne in mind. First, 1 
have not seen the Western Australia speci¬ 
mens about which Copland writes: “Differ- 





BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY VOL. 121 




A Comparison of Body Proportions of Ten New South Wales and 
Ten Queensland Hyla bicolor 



Body length 
Range 
Body length/head width 
Mean 

Standard error of mean 
Range 

Head width/head length 
Mean 

Standard error of mean 
Range 


3.36 

0.3 

3.12- 3.48 

0.97 

.01 

0.94- 1.03 


20.2 -24.8 mm. 


3.48 

0.3 

3.31- 3.61 

0.98 

.01 

0.91- 1.04 


in th k" “ e typical ra ce and that livii 

Nl S W C TnXMulk--£ond S 

“C ngly poor eye for 

Literature 

1 he species now known TT^tin u * ? 

The type spectaenTsIli'the KSM?** 

Hyperolius, then to HvJ 1° the genu 
from Hyla in | ackin( /^ / /a Much differe( 
finally to £y£ ZP™"™ tee*), an, 

foot, and shoulder einll*) t Ult ’ S pen m outh 
Mackay, and r0mP « »•*'“ 

garded by Boulengcr f I 8 S 2 ™ Jf" b *" re 
as a synonym. 8 1882 ' ) and la ter worker. 

General descriptions am „• 
name Hyperolius bicolJu Under th < 

and Krefft (1870)- .ml ^ y , GUnthe r (1858' 
Kcolor by Boulenger (1882^ name Hylelk 
and Lucas and Le sL, ¥ ?° ettger (1894V 
Hyla bicolor by van K 9 °^ ’ Under th « 
1923, New Guinea and A™ n (19 ° 6 and 
and with the description f IS and s P eci men £ 
probably not this ^ d P° le that is 

and Copland (1957. in 


which he recognizes two subspecies, Hyla bi¬ 
color bicolor and Hyla bicolor glauerti). 

References that consist largely of data on 
distribution are: Fletcher (1894b) and Anders- 
son (1916) as Hylella bicolor ; and van 
Kampen (1909, 1914), Loveridge (1935), and 
Mitchell (1955) as Hyla bicolor . Observations 
on habits are given by Krefft (1865, as Hy¬ 
perolius bicolor ). The skull and hyobranchials 
are described by William K. Parker [1881, as 
Rappia (. Hyperolius) bicolor ]. 

The species is mentioned by Giinther 
(1867, as Eucnemis bicolor ), Krefft (1867, as 
Hyperolius bicolor ), Keferstein (1868a, as 
Hyperolius bicolor ), Fletcher (1889, 1890, 
1892, as Hylella bicolor ), Roux (1920), and 
Mertens (1958a). 

The name Hyla bicolor can be justified on 
the basis of long usage, although it first re¬ 
ferred to the South American species now 
known as Phyllomedusa bicolor (Boddaert). 

1 he South American form was described as 
Rana bicolor in 1772, Hyla bicolor in 1803, and 
Phyllomedusa bicolor in 1830. The Australian 
species was described as Eucnemis bicolor in 
1842, Hylomantis fallax in 1880, Hylella bi¬ 
color in 1882, and Hyla bicolor in 1906. The 
use of Hyla bicolor for the Australian species 
should not lead to any confusion; it conies 
within the “fifty year rule,” and is permitted 
by the International Commission on Zoo¬ 
logical Nomenclature (see Mayr, Linsley, 
and Usinger, 1953, pp. 225-226). I hope that 
no one will feel it necessary to abandon the 
name Hyla bicolor , which has been used for so 
long for this species. 
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Hyla phyllochroa Gunther 
The Leaf Green Tree Frog 
Plate 41, figure 2; text figures 41, 42 

Diagnosis 

A combination of features separates this 
species from all others in the area under con¬ 
sideration: well-developed discs on fingers 
and toes; dorsal surface uniform green (but 
see below); a golden line extending from the 
nose across the top of the eyelid and tym¬ 
panic membrane to the shoulder region; and 
brick red (not tan or orange) flash markings 
on the groin and anterior and posterior sur¬ 
faces of the thigh. 

Description 

The color of the back and dorsal surface of 
the appendages is usually leaf green in indi¬ 
viduals caught at night, but during the day 
the color may be olive-brown or brown. There 
is a golden line extending from the nose to the 
eye and from the eye across the top of the 
tympanic membrane and then along the side 
of the body to the shoulder region. This line 
gradually merges with a zone of small yellow 
spots, which may extend halfway down the 
side to the groin. There is a narrow dark 
brown line contiguous with, and ventral to, 
the golden line. The axilla, groin, and anterior 
and posterior surfaces of the thigh are brick 
red. The colored areas of the axilla and groin 
may be so elongated that a continuous brick 
red band is formed along the side of the body. 

The chest and abdomen are white. The 
ventral surface of the arm and leg is generally 
yellowish. The edge of the lower jaw is green¬ 
ish or brown, and the entire throat may be 
mottled in both males and females. 1 he ven¬ 
tral surface is granular, especially the area 
posterior to the pectoral girdle. 


This description applies to individuals from 
the vicinity of Sydney, which is the type 
locality. Individuals from Armidale, New 
South Wales, and Binna Burra, Queensland, 
may lack the brick red band on the side, and 
the mottling of the ventral side may involve 
not only the throat but also the anterior half 
of the abdomen. 

This is a small frog. The largest individual 
I have seen, which was collected on the 
Grosse River near Blackheath, New South 
Wales, is 41 mm. in body length. The body 
proportion ratios of 10 adults from Killara, 
New South Wales, which vary in length from 
27.7 to 31.9 mm., are: tibia length/body 
length, 0.52 + 0.00 (0.50-0.55); head length/ 
body length, 0.34 ±0.00 (0.33-0.35); head 
width/head length, 1.06 + 0.01 (1.03—1.11). 

The eyes protrude noticeably when the 
animal is viewed from above. The iris is 

golden. _ . . 

The tympanic membrane is distinct. 

The fingers have a vestigial web and large 
adhesive discs (fig. 41). The length sequence 
is 3>4>2>1. 

The toes have a well-developed web (fig. 
41). The fifth toe is webbed to the disc. The 
fourth toe has the disc and one phalanx free. 
The fourth toe is not so long as it is in most 
frogs. There is a small inner metatarsal 

^The'vomerine teeth are poorly developed 
(fig. 41). Of 31 large individuals in the Ameri¬ 
can Museum, vomerine teeth are present in 
30, although indistinct in eight of these, n a 
single frog they are present on one side only. 
The posterior margin of the vomerine teeth 
is behind the level of the posterior edge of the 
choanae. 

Habitat 

Hyla phyllochroa is less aquatic than Hyla 
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bicolor. At night I have usually found it sit¬ 
ting on the leaves of plants growing beside 
streams (pi. 28, fig. 1; pi. 32, fig. 2) or in very 
moist situations. Its color matches closely 
that of the green leaves. Occasionally indi¬ 
viduals have been observed at night sitting 
on dark stones or sticks, and these indi¬ 
viduals were brown. It was interesting to note 
how closely the background color was imi¬ 
tated even though it was night. 

This is not a timid species, and the indi¬ 
viduals can be easily picked off the plants 
where they are found. 

At Killara, New South Wales, where I did 
field work for nearly one year, the males were 
first heard calling on November 2, 1952. They 
were last heard on April 28, 1953, although 
by this time they were calling infrequently. 

Voice 


The call is a loud, whirring, “wrk-wrk-wrk.” 
n another occassion I described it as “cruk- 
cruk-cruk-gruu-gruu." The frog calls during 

JlQ?T? a /’ W mfrec l ue ntly. Harrison 
(1922) described the call as "kuk-kuk-kuk.” 


tlABITS 

Spawning was never observed, but I foun 

29 g a’nH r n ab y K° f thIS Spedes ’ on N °vembe 
-9 and December 2 near Sydney. The eee 

were m loose masses in a small recess forme 

b> stones at the edge of a stream. The jell 

layers around each egg were quite thick mn 

the eggs were therefore well separated ’ Th 

dark brown. ^ hemisph - was a rid 

observed^nn* ^ COnsi . stin ^ of two males wa 
pectoral ° CCaS1011 - The embrace wa. 

De^h her ( t 1889) ° bserved clas Pi"g Pairs ir 
December, January, and February He be 

«gg» SIT n ’ i81 " h T e be '" 

served ampixus SeitembeSg'atS 1* ^ 
and September 21 at i 18 u ^eechcroft 
South Wales G ° rd ° n ’ both in New 


Comments 

I collected two interesting individuals 
(A.M.N.H. Nos. 62524, 62525) at Ebor, New 
South Wales, that are fairly typical of Hyla 
phyllochroa (including the presence of vomer¬ 
ine teeth) except that one has a prominent 
pale stripe that begins beneath the eye and 
extends to the forearm; in the other this 
stripe is present but rather indistinct. This 
stripe is one of the most characteristic fea¬ 
tures of Hyla bicolor . I did not collect Hyla 
bicolor at Ebor (an insignificant fact, as I 
collected there for two days only), but it does 
occur nearby in the Armidale area. The pos¬ 
sibility that hybridization occurs in New 
England should be checked. 

When I studied the specimens in the Aus¬ 
tralian Museum in 1953, there were many 
identified as Hyla bicolor which were really 
Hyla phyllochroa , and they were relabeled 
accordingly. Two of these (No. 9502) from 
Cutler’s Pass, Williams River, New South 
Wales, were described subsequently as a new 
subspecies, Hyla phyllochroa barringtonensis , 
by Copland (1957). The main point of differ¬ 
ence seems to be the punctate dorsum in the 
new subspecies. Copland writes that there are 
■ . . about 20 jet black dots the size of pin’s 
heads scattered over the back, but concen¬ 
trated a little on the head, in the larger speci¬ 
men, R. 9502A, which is the type. There are 
four dots on the smaller individual R. 9502B, 
the paratype.” The other characteristics 
(shape of snout, bulging of the eyes, position 
of the vomerine teeth) of the new subspecies 
given by Copland apply equally to the typical 
subspecies. The new subspecies occurs in the 
central portion of the range of the typical sub¬ 
species. 

In my opinion, much more evidence is re¬ 
quired before Hyla phyllochroa barringtonensis 
can be considered valid. 

Geographic Distribution 

Hyla phyllochroa occurs in the eastern part 
of New South Wales and southern Queens¬ 
land (fig. 42). The southern limit is Bodalla. 
The type localities are Sydney and Erru- 
manga, New South Wales. I am unable to 
identify “Errumanga” with any locality 
within the range of Hyla phyllochroa . 
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NEW SOUTH WALES RECORDS 
The Australian Museum has specimens 
from: 

Huonbrook (No. 11869) 

Lowana, Dorrigo (Nos. 12637, 12638) 

Cutler's Pass, Williams River (No. 9502) 

Mt. Irvine (No. 12787) 

Woodford, Blue Mountains (Nos. 4345-4348) 

Blue Mountains (No. 4224) 

Killara (No. 4340) 

Lindfield (No. 5850) 

Seven Hills, Parramatta (No. 4478) 

Sydney (No. 5107) 

Stanwell Park Creek (No. 10536) 

Woonoona, near Bulli (No. 4669) 

Burrawang, 20 miles inland from Illawarra 
(Nos. 7384, 7385) 

Kangaroo Valley, Moss Vale district (No. 199) 
Bundanoon (No. 4365) 

The American Museum of Natural History 
has specimens from: 

Ebor (Nos. 62524, 62525) 

Grosse River, near Blackheath (Nos. 62526- 
62532) 

Hamilton (No. 43771) 

Killara (Nos. 62533-62545) 

National Park (Nos. 62546-62549) 

Lawler’s Creek, near Bodalla (Nos. 62521-62523) 

The British Museum has specimens from: 
Mt. Wilson (No. 87.7.16.6) 

Sydney (No. 60.6.19.40, reregistered as 1947.2.24.4; 
No. 63.6.16.84, reregistered as 1947.2.24.3; 
syntypes) 

Errumanga (No. 60.6.19.37, reregistered as 
1947.2.24.5; syntype) 

Burrawang (No. 87.7.16.5) 

Additional localities for which there are 
literature records only are: Dunoon, Rich¬ 
mond River (Fletcher, 1891a). 

QUEENSLAND RECORDS 

The Australian Museum has a specimen 
from: 

Macpherson Range, 4000 feet (No. 10965; this 
was received from the Museum of Comparative 
Zoology where it had been labeled Hy 
caerulea) 

The American Museum of Natural History 
has specimens from: 

Binna Burra, Beechmont (Nos. 62550-62552 and 
five juveniles, Nos. 62553—62557, that are 
probably this species) 



Krefft (1856) says that Hyla phyllochroa 
occurs at Brisbane. If so this would be the 
most northern record for the species. 

(NORTHERN TERRITORY RECORDS) 

The record of this species for Groote 
Eylandt (Kinghorn, 1931) was based on 
specimens (Australian Museum Nos. 9721- 
9723) of Hyla caerulea . There are no valid 
records of Hyla phyllochroa from the North¬ 
ern Terri tory. 

Literature 

Hyla phyllochroa was described by Gunther 
(1863b, with a drawing of the hand and a 
fairly accurately colored illustration of the 
adult) from a living specimen. It was indeed 
a noteworthy event for one of the early de¬ 
scribes of an Australian frog to see a living 
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specimen. The types are in the British 
Museum (Natural History). According to 
Steindachner (“1869” [1867]), Fitzinger 

(1861) had individuals of this species but 
listed them as Cahmites cyaneus. 

Other general descriptions are given by 
Steindachner (“1869” [1867]), Boulenger 
(1882), Lucas and Le Souef (1909), Nieden 
(1923, with a drawing of the hand from Gun¬ 
ther), Moore (1957a, with a photograph of 
an adult), Copland (1957, with the descrip¬ 
tion of a new subspecies, Hyla phyllochroa 
barringtonensis, from Cutler’s Pass, Williams 
River, New South Wales; type and paratype, 
Australian Museum Nos. R9502A and 
R9502B). 


Data on distribution are given by Fletcher 
(1890, 1891a, 1892, 1894b) and Loveridge 
(1935). 

Notes on habits are to be found in Fletcher 
(1889) and Harrison (1922). 

The species is mentioned, but little infor¬ 
mation of importance is given, by Krefft 
(1865, 1867, 1870), Keferstein (1868a), Gun¬ 
ther (1868a, 1876), and Alfalo (1896). 

rhe trematode parasites are mentioned by 
Johnston (1912); Batrachomyia parasites, by 
Skuse (1889). y 


W illiam K. Parker (1881) describes a skul 
that he believed to be of this species. He give' 
Cape York as the locality for the specimen 
so either he had some other species or the 

^ fr ° m Cape York - be cause 
Hyla phyllochroa appears not to occur north 
of the Brisbane area in Queensland 
Kinghorn (1931) reported specimens from 

E y , an(it . They are , howeveri Hyh 


Hyla caerulea (White) 

The Green Tree Frog 
Plate 41, figure 4; text figures 43, 44 




A combination of the following featur 
separates this species from others in tl 

Tr NCW ?° Uth Wales area : large discs 
the fingers and toes; dorsal surfacefeaf vrL 
no brown stripe between nostrS^ eye i 
golden stripe from evp 1 j 1 

SSSSS3 m 


vated to form a thick ridge; and a slight web 
between fingers. 


Description 

The dorsal surface is usually leaf green in 
color and without any pattern. At times the 
color may change to greenish brown. The 
skin is mooth. Preserved specimens are blu¬ 
ish. 

The ventral surface is white, except for the 
throat, which may be greenish in both males 
and females. The ventral skin is granular. 

The anterior and posterior surface of the 
thigh is pale tan or yellowish green. 

The skin between the eye and shoulder 
region forms a massive glandular ridge, espe¬ 
cially in large individuals. This ridge over¬ 
hangs the tympanic membrane. There is a 
ridge on the posterior side of the forearm that 
is near the junction of the dorsal green area 
with the ventral white areas. There is a short 
glandular fold at the posterior end of the jaw, 
which may be white. The foot has a ridge 
on both the anterior and posterior borders. 

Some individuals have white spots on the 
back and dorsal surface of the appendages. 
Usually these are small, about 1 mm. in 
diameter, and few in number. Occasionally 
these white areas may be more irregular and 
several millimeters in extent. The frequency 
of individuals with white spots seems some¬ 
what greater in the northern part of the spe¬ 
cies* range. A photograph of a heavily speck¬ 
led individual is given by Mertens (1958c). 

This is a large and stocky species. The 
largest individual in my collection has a body 
length of 97.7 mm. It was collected at 
Rainsby Station, Aramac, Queensland. Cop¬ 
land’s (1957) largest specimen is 103 mm. The 
body proportions of seven specimens from 
Rainsby Station and Binna Burra, Queens¬ 
land, which vary in body length from 72.4 to 
97.7 mm., are: tibia length/body length, 
0.42 + 0.01 (0.39-0.45); head length/body 
length, 0.29 + 0.00 (0.28-0.30); head width/ 
head length, 1.20 + 0.02 (1.14-1.25). 

The tympanic membrane is prominent. Its 
dorsal edge is overhung by the thick glandu¬ 
lar fold that extends from the eye to the level 
of the forearm. 

The fingers have a slight web at the base 
(fig. 43). The length sequence is3>4>2>l* 
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Fig. 43. Hyla caerulea. Open mouth, hand, and foot. A.M.N.H 
No. 62595. Binna Burra, Beechmont, Queensland. 


There are small tubercles on the palm and 
large ones on the fingers. 

The toes have a well-developed web, only 
the disc and one phalanx of the fourth toe 
being free (fig. 43.) There are an elongate 
tubercle at the base of the first toe and a small 
outer metatarsal tubercle. 

The tongue is broad and nicked poste¬ 
riorly. The vomerine teeth are large. Iheir 
anterior margins are between the choanae, 
but the posterior margins are frequently as 
much as 2 mm. behind the posterior level of 
the choanae. 

An adult male, after being pithed, secreted 
a substance from the pores on its head. The 
secretion resembled, both in consistency and 
odor, that produced by many species of Bufo . 

Habitat 

Hyla caerulea is a terrestrial species that 
is more closely associated with man than is 
any other Australian frog. During the day it 
may be found resting in cracks and behind 
partitions in buildings, especially those near 
running water. In the drier areas of the con¬ 
tinent it is common in the vicinity of water 
tanks, bathhouses, and toilets. In nature 
have found these frogs only in moist places 
on land, never in ponds or other bodies o 
water. None of my observations was made, 
however, during the breeding season. 

Fletcher (1889) collected tadpoles in a pond 
in a grassy paddock. Harrison (1922) has 
given a long account of this species. It is 
active only at night. He described it as pri 
manly terrestrial and as going to ponds on > 
to breed. 

In Europe Hyla caerulea is frequently kept 
as a pet. Descriptions of its habits in capti v 
ity are given by Gadow (1901), Klingelho er 
(1931), Schmidt (1952), and others men¬ 
tioned below in the literature section. 


Voice 

The croaking note of this species is a slow 
“crawk, crawk, crawk.” The interval between 
each note is about one second. 

Breeding Habits 

I did not observe this species spawning in 
nature. Clasping, which is pectoral in posi¬ 
tion, was observed in the laboratory. 

Fletcher (1889) never observed breeding in 
the Sydney area but assumed that this occur¬ 
red during the summer months. Metamor¬ 
phosis was observed in March and April. 1 he 
body length of the young frogs is 17 mm. 
The tadpoles are green. Males captured in 
January have nuptial pads. Calling begins 
shortly after the end of September. 

Harrison (1922) found that at Mosman 
calling began in the middle of October alter 
a heavy rain and was rare after the end of 
January. Breeding was observed at Mosman 
on October 16, November 13 and 24, and 
December 1; at Thirroul on January 3. Eggs 
deposited early in January near Sydney were 
transforming tadpoles at the end ol f ebruary. 
He gives a vivid account of the movement 
of the adults to the breeding ponds. Each 
female deposits a total of between 2000 and 
3000 ova, but these are in smaller masses of 
100 or 200 ova each. When first laid the ova 
are in a single layer as a floating surface film. 
Later the egg masses may sink. The ova are 
1 44 mm. in diameter. The animal hemisphere 
is blackish brown and the vegetal hemisphere 
yellowish white. Hatching occurs when there 
are two external gills on each side. 

Geographic Distribution 
Hyla caerulea occurs throughout northern 
Australia and on the east coast south to the 
vicinity of Sydney (fig. 44). It occupies a 
variety of habitats encompassing the range 
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Th? '° reStS ' The ^ locality 

szr doub,edly 

- a »u bspeci „ yh J^ a ”,S VidUal5 ’ 

Guinea Zi ?T 

east as Tematebut th-1 loc J allties as far 
regarded with skepticism 6 reC ° rds should be 

new south wales records 

I he Australian Museum h, 
from: um " as specimens 


Tyalgum, Tweed River (No. 11154) 
Dunoon, Richmond River (No. 7464) 
Lismore, Richmond River (No. 5437) 
Tenterfield (Nos. 13125, 13126) 

Bullerana, Moree (No. 11053) 

Inverell (No. 7508) 

Goangra, near Walgett (Nos. 7336, 7338) 
Bearbong, Mundooran (No. 7407) 
Narrabri (No. 7356) 

Pilliga (Nos. 11593, 11594) 

Darling River floods (Nos. 5243-5245) 
The Plains, Nyngan (No. 11781) 
Bulahdelah (No. 8088) 

Ash Island (No. 7074) 

VVyong (No. 11070) 

Upper Colo, via [near] Richmond (Nos. 
7973) 

Sydney (No. 7073) 

Bondi (No. 5092) 

Rand wick (No. 5088) 

Waverly (No. 1899) 

Parramatta (Nos. 3833, 4289, 4290) 


7972 
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Smithfield (No. 2826) 

San Souci, Botany Bay (No. 5177) 
W T entworthville (Nos. 9428, 9429) 

The American Museum of Natural History 
has specimens from: 

Sydney (Nos. 3824, 6968) 

In addition there are two from 41 Australia’' 
(Nos. 3823, 23978). 

The British Museum has specimens from: 

Tamworth (No. 96.7.1.36) 

Sydney (No. 64.7.9.15) 

Additional New South Wales records from 
the literature are Illawarra, Coolah on the 
Talbragar, Guntawang near Mudgee, and 
Dandaloo on the Bogan (Fletcher, 1890); 
Maclean on the lower Clarence and Ulmarra 
to Chatsworth on the lower Clarence (Flet¬ 
cher, 1894b); Bundy and Ulong (Slevin, 1955) 
Yarramalong, Fitzroy Falls (the most south¬ 
ern record), Horton’s Creek 7 miles west of 
Grafton, Nettle Creek 12 miles from Cop- 
manhurst, Failford near Tuncurry, West 
Wyalong, *Glenelg, and Nambucca Heads 
(Copland, 1957); and Comboyne Plateau 
(Chisholm, 1925). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Murray Island, Torres Strait (Nos. 4520-4524, 
5355, 9680) 

Moa Island, Torres Strait (No. 7930) 

Thursday Island, Torres Strait (Nos. 9658-9663) 
Mapoon, Gulf of Carpentaria (No. 3538) 

22 miles inland from Cairns (No. 223) 

Almaden (Nos. 9621, 11319) 

Herbert River (Nos. 6648, 6649) 

Port Denison (No. 7069) 

Lindeman Island (Nos. 11161, 11361, 11706) ^ 
*Sylvania, central north Queensland (Nos. 6522- 
6524) 

Rockhampton (No. 7077) 

Gladstone (No. 4320) 

Eidsvold, Burnett River (Nos. 6115, 6328-6330) 

The American Museum of Natural History 
has specimens from: 

Mer, Murray Islands, Torres Strait (No. 6734) 
Kamerunga, near Cairns (No. 54690) 

Rainsby Station, near Aramac (Nos. 62597- 
62601) 

St. Lawrence (Nos. 62602-62606, juveniles) 
Birdsville area (No. 49875) 


Binna Burra, Beechmont (Nos. 62595, 62596) 


The British Museum has specimens from: 


Murray Islands (No. 78.10.16.91) 

Thursday Island (No. 81.10.12.5) 

Mer Island (Nos. 90.1.14.22-90.1.14.24) 

Near Cooktown (No. 1903.10.19.38) 

Port Mackay (No. 85.9.2.49) 

Torrens Creek (No. 1926.2.25.13) 

Moreton Bay (No. 58.10.30.1) 

“Queensland” (No. 92.6.21.12) 

Additional Queensland records from the 
literature are Townsville, Coen, Town Sta¬ 
tion near Richmond (Loveridge, 1935); Coo- 
mooboolaroo near Duaringa, Talafa near 
Emerald, Margenta near Retro, Retro, Ko- 
longa Creek, near Gin Gin, and Noondoo near 
Dirranbandi (Slevin, 1955); Stewart River 
at Princess Charlotte Bay (Kinghorn, 1935); 
Karara, Bollon, Jandowae, Winderah 
( = Windera), 34 miles west of Eidsvold, 
Moura, Baralaba, 23 miles south of Wowan, 
Calliope, St. George, Dunk Island, Palm 
Island, and Capella (Copland, 1957), Car¬ 
rington (Andersson, 1916); and Inmsfail 
(Mertens, 1958b). 


NORTHERN TERRITORY RECORDS 
The Australian Museum has specimens 
from: 


ape Arnhem (No. 13645) 
ort Darwin (Nos. 4909, 8243, 12900) 
errikala, via [near] Darwin (Nos. 12400-12403) 
roote Eylandt (Nos. 9721-9723, 10193, 11021, 


The American Museum of Natural History 
has a specimen from: 

Darwin vicinity (No. 43836) 


The British Museum has specimens from: 
Port Essington (Nos. 44.10.17.20, 42.2.24.10, 


1847.7.21.46) 

Port Darwin (No. 84.9.13.27) 
Groote Eylandt (No. 1926.2.25.14) 
Alexandria (Nos. 1906.3.31.21, 
1908.2.25.38) 

North Australia (No. 58.4.20.60) 
Hermansburg (Nos. 1907.10.30.1, 
both listed as Hyla gilleni) 


1908.2.25.37, 

1910.5.28.36; 


Additional Northern Territory records 
reported in the literature are Palm Creek 
near Alice Springs (Loveridge, 1949); Alice 
Springs, and Telipata Gorge in the western 
Macdonnell Range (Copland, 1957). All these 
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are in the range of Hyla caerulea gilleni 
(Copland, 1957). 

WESTERN AUSTRALIA RECORDS 

The Australian Museum has a specimen 
from: 

*Kimberley district (No. 6984) 

The British Museum has specimens from: 

Liveringa Station, Fitzroy River (Nos. 1952 1 1 6- 
1952.1.1.8) ' 

Roebuck Bay (No. 96.7.2.20) 

Nicol Bay (No. 67.2.19.55) 

Additional records from the literature, all 
of which would be Hyla caerulea gilleni 
according to Copland (1957), are Carlton 

thTn a'p ° T ,i River ’ Ivanhoe Station on 
the Ord River (Copland, 1957); and at the 

junction of the Fitzroy River and Margaret 
Creek (Fletcher, 1898). 

Literature 

The first description of Hyla caerulea ao- 
pears to be in John White (1790) under the 
name Rana caerulea. A crude ill...*™*- 
accompanies the description. Probably Jhe 
description was the work of Shaw althnnvb 
auch is not explicitly stated , "f 

*° C tT der the a . uth[ > r named i the 
I ge o the publications as the describer 

m7 [ -Isu!as P HTr Me giVen by Schle gel 

the adult in'colori n ya . ne . a ' Wlth a figure of 
rr 7 )»bum^ril and Bibron 

P / ; aS Uyla GuntherTl 8 x ’ 

P elodryas caendeu ? xirii-v. -n vlo58, as 

adult and the hand mi" ‘‘ Ustrati ™ °f an 

bus), Kelerstein (1868a as P n'r as caeTU - 

-Po, 

Boettger (1894) T *’ ®° ulen £ er (1882), 
with ! phcteSk^ and S °“« (WW 
(*«»). Richard Decke , a,?, Ul,) : Barb W 
Staph „| an aduTtl^ J- J ' W ,‘ th a ph °‘°- 
Kampen (19231 „ ^ eden ( 192 3), van 

(•»«). Mice ;?r (I93S >' Slevin 
an adult), and Copland (1957 1 S° t ° graph o( 
Hyla caerulea gilleni as n H‘ ' b ° rec °g n izes 
Boulenger (191 2 ^ lstlnct subspecies), 
with Hyla anT ?.^ 18 Species 

measurements of both S lv es numerous 


Spencer (1896b, with drawings of the adult, 
head, hand, and foot) describes as new Hyla 
gilleni from Alice Springs. The relation of 
this to Hyla caerulea has not been settled. 
Copland (1957) and Mertens (1958a) regard 
it as a subspecies. Mertens (1958c) provides 
a photograph of an adult with many white 
specks. 

Fry (1912) believes that Hyla irrorata de 
Vis is Hyla caerulea . 

References that deal primarily with dis¬ 
tribution are Gray (1842), Gunther (1867, as 
Pelodryas caeruleus ), Peters and Doria (1878, 
as P. caerulea ), Fletcher (1890, 1891a, 1894b, 
1898), Garman (1901), Fry (1914), Anders- 
son (1916), Chisholm (1925), Burt and Burt 
(1932), Kinghorn (1935), and Loveridge 
(1938, 1949). 

References dealing primarily with habits, 
usually of captive individuals, are Gunther 
(1863b), Krefft (1863, as Pelodryas caerulea ), 
Fischer (1883), Fletcher (1889), Lorenz 
Muller (1901, with a drawing of the adult), 
Gadow (1901, with a drawing of the adult), 
Roth (1908), Lankes (1909, 1928), Richard 
Deckert (1915), Harrison (1922), Klingel- 
hoffer (1931, 1956, with photographs of the 
adult), and Schmidt (1952, with a photograph 
of two adults). 

Various descriptions are given, as follows: 
of the depressor mandibulae muscle, by 
Griffiths (1954); of death from tuberculosis, 
by W. C. O. Hill (1954); of the trematode 
parasites, by Johnston (1912); of the scapula, 
by Procter (1921); of the hyoid and larynx, 
by Trewavas (1933); of the skull, by William 
K. Parker (1881, as Pelodryas cerulaeus ); of 
the vertebrae, by Nicholls (1916); of the 
pectoral girdle, vertebral column, and skull, 
by Gillies and Peberdy (1917a, 1917b); of the 
masticatory and branchial muscles of the 
tadpole, by Kesteven (1944); of the move¬ 
ment of blood through the heart and major 
arteries, by Simons and Michaelis (1953); and 
of a Batrachomyia parasite, by Lindner (1958), 
Mertens (1958b), and Franz (1958). 

The species is briefly mentioned by Schnei- 
der (1799, as Rana austrasiae) 1 Shaw (1802, 
as Rana caerulea ), Daudin (“An. XI” [1802J, 
as Hyla cyanea and “An. XI” [1803?], aS 
Rana coerulea ), Merrem (1820, as 
caerulea ), Fitzinger (1826, 1843, as Calamity 
cyanea), Wagler (1830, as Catamitescoendeah 
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Gray (1841a), Dumeril (1853, as “rainette de 
bleue”; 1865), Girard (1859, as Hyla cyanea), 
Krefft (1862, 1865, 1867, as Pelodryas caeru - 
leus ), Cope (1867, as Calamiia cyanea and 
Calamita cyaneus ), Macleay (1877, as Pelo¬ 
dryas caeruleus ), Anonymous (1883), Flet¬ 
cher (1892), Boettger (1892, 1901, as Pelo¬ 
dryas caerulea and Hyla caerulea), Aflalo 
(1896), van Kampen (1909), Andersson 
(1913a), Roux (1920), Smith (1929), Noble 
(1931), Mandeville (1952), Scortecci (1953), 
and Mertens (1958a). 

Fitzinger (1861) equated it with Auleiris 
jacksoniensis , which at the present time is 
thought to be Hyla aurea . 

Hyla chloris Boulenger 
The North Coast Green Tree Frog 
Plate 42, figure 2; text figures 45, 46 
Diagnosis 

A combination of the following characters 
separates this species from all others in east¬ 
ern New South Wales: large discs on fingers 
and toes; dorsal surface uniformly green and 
without distinctive markings on the head; 
canthus rounded; inner half of the dorsal 
surface of the hand unpigmented; dorsal sur¬ 
face of the proximal segment of the arm only 
partly pigmented; well-developed web be¬ 
tween the fingers. 

Description 

There is little that is distinctive about this 
species. The entire dorsal surface, apart from 
the two inner fingers and the three inner toes, 
is leaf green. (In preserved specimens this 
color changes to blue.) In addition, the prox¬ 
imal segment of the arm is not fully pig¬ 
mented. The color of the posterior surface of 


the thigh is purplish. The skin of the dorsal 
surface is smooth. 

The ventral surface is colorless, except for 
the edge of the lower jaw, w T hich is green. 
The skin of the chest and abdomen is granu¬ 
lar. 

This is a medium-sized and broad-headed 
species. The maximum body length is 65 mm. 
The body proportion ratios of eight individ¬ 
uals from Dunoon, Richmond River, New 
South Wales (Australian Museum Nos. 7484- 
7491), which vary in body length from 52.7 to 
60.5 mm., are: tibia length/body length, 
0.52 + 0.00 (0.51-0.53); head length/body 
length, 0.32+0.00 (0.31-0.34); head width/ 
head length, 1.12+0.00 (1.10-1.13). Meas¬ 
urements made on the type specimen are: 
body length, 60.5 mm.; tibia length, 31.5 
mm.; head length, 19.6 mm.; head width, 21.0 
mm. 

The tympanic membrane is distinct. A 
faint fold in the skin extends from the poste¬ 
rior border of the eye across the dorsal edge 
of the tympanic membrane. The canthus is 
rounded, and this feature is important in 
distinguishing Hyla chloris from Hyla gracil- 
enta . 

The fingers have a well-developed web; 
the disc and half of one phalanx of the third 
finger are free (fig. 45). The sequence in 

length is3>4>2>l. 

The toes also have a well-developed web; 
the disc and one phalanx of the fourth toe 
are free (fig. 45). There is a prominent inner 
metatarsal tubercle. 

The tongue is broad. The posterior edge of 
the vomerine teeth is behind the level of the 
choanae. The anterior edge is at the level of 
the middle of the choanae (fig. 45). 



Fig. 45. Hyla chloris. Open mouth, hand, and foot. A.M. .N.H. 
No. 62910. Dunoon, Richmond River, New South Wales. 
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Field Observations 
There are none. 

Geographic Distribution 
Hyla chloris is found in eastern Austi 
from northern Queensland south to G os f 

it 4 P 6 Tt " f yd T’ “ New South W 

fhg. 46). The type locality is Dunoon R 
mond River, New South Wales. 

new south wales records 
The Australian Museum hoc 
from the following , 0 c“E: “ SPW '" 

Dnnoon, Richmond Rive, (Non. 7484-7487, 7 

Wollongbar, Richmond Ri ver ( Nn 
juvenile; .dentification not certain) 
Goangara near Walgett (No. 7339) 

12635 > 12636, 12743) 


1 he Goangara locality is somewhat of a 
surprise. I identified the specimen from there 
as Hyla chloris , and Copland (1957) agrees. 
This record should be questioned, unless 
additional specimens are secured. 

The American Museum of Natural History 
has specimens from: 

Dunoon, Richmond River (Nos. 62909, 62910, 
originally Nos. 7488, 7489 of the Australian 
Museum) 

Sydney (No. 23746) 

The specimen from Sydney is very old; it 
was collected by Kirchner in 1847, and 
received from the Senckenberg Museum (as 
Hyla gracilenta). This record is the only one 
as far south as Sydney, and it should be ques¬ 
tioned. It is not shown on the distribution 
map. 

The British Museum (Natural History) has 
a single specimen, the type: 

Dunoon, Richmond River (No. 92.9.16.10, re¬ 
catalogued as 1947.2.23.86) 

QUEENSLAND RECORDS 

The American Museum has specimens 
from: 

Vine Creek, Ravenshoe (No. 19939) 

Maalan Sutties Gap Road, 12 miles south of 
Millaa Millaa (No. 54176) 

Literature 

Hyla chloris was described by Boulenger 
(1893) on the basis of a specimen sent to him 
by Fletcher. The type is in the British 
Museum (Natural History). Fletcher (1891a) 
obtained living individuals of this species and 
described it, using the name Hyla gracilenta . 
Nieden (1923) also gives a description. 

Fletcher (1894b) reports the occurrence of 
Hyla chloris from Maclean and Ulmarra to 
Chatsworth on the lower Clarence. However, 
he finds the specimens identical with Hyla 
gracilenta from Cairns. As Maclean is within 
the known ranges of both species, it is not 
possible to be sure to which species Fletcher s 
individuals should be referred. 

Loveridge (1935) compares this species 
with Hyla gracilenta . 

Ogilby (1907) believes that Hyla chlorisi 
Hyla gracilenta , and Hyla luteiventris might 
be looked upon as varieties of a single spe¬ 
cies/’ Fry (1912) is of the same opinion. 
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Hyla gracilenta Peters 
The Dainty Green Tree Frog 
Plate 41, figure 3; text figures 47, 48 

Diagnosis 

A combination of the following character¬ 
istics separates this species from all others in 
eastern New South Wales: large discs on the 
fingers and toes; well-developed webs between 
the fingers; dorsal surface of the head and 
trunk leaf green; canthus angular; dorsal sur¬ 
face of the upper arm and thigh straw yellow; 
dorsal surface of the hand, except for the 
outer edge of the fourth finger, also straw- 
colored. 

Description 

This is a beautiful little Hyla . The dorsal 
surface is a pale leaf green. In some indi¬ 
viduals a faint golden line extends from the 
nose along the upper eyelid and across the 
top of the tympanum. This is similar to the 
much better-developed line of Hyla phyllo- 
chroa. The dorsal surface of the upper arm 
is straw yellow. One of the most distinctive 
features is the coloration of the forearm, 
which has an elongate green zone that occu¬ 
pies most of the dorsal surface. This island 
of green is sharply delimited from the straw 
yellow background. The entire dorsal surface 
of the hand is straw yellow, except for an 
occasional individual that has a green edge 
to the fourth finger. The eye is bronze. The 
dorsal surface is smooth. 

The thigh has no green. The anterior and 
dorsal surfaces are yellowish, and the poste¬ 
rior surface is brownish. The dorsal surface of 
the tibial section of the leg and the foot is 
green. The foot has a distinct white line on 
its outer edge. 

The sides of the body are yellowish. The 


ventral surface is pale yellow and finely gran¬ 
ular. 

This is a small and moderately propor¬ 
tioned Hyla. The largest specimen that I have 
seen is 44 mm. in body length. A male 28.5 
mm. in body length had a well-developed 
vocal sac. Andersson (1916) mentions a speci¬ 
men from M aland a, Queensland, that has a 
body length of 56 mm. This is far larger than 
any I have seen and is the size of the similar 
Hyla chloris . The body proportion ratios of 
the six specimens in the British Museum 
(Natural History) and three from the Ameri¬ 
can Museum of Natural History, which vary 
in body lengths from 29.6 to 38.7 mm., are: 
tibia length/body length, 0.53 ±0.00 (0.50- 
0.55); head width/head length, 1.08 ±0.02 
(1.02-1.14); head length/body length, 0.32 ± 
0.01 (0.30-0.36). 

The tympanic membrane is distinct. 

The fingers have moderately developed 
discs and a well-developed web; the disc and 
one phalanx of the third finger are free (fig. 
47). The length sequence is3>4>2>l. 

The toes have moderately developed discs 
and webs; the disc and one phalanx of the 
fourth toe are free (fig. 47). 

The tongue is broad, circular, and nicked 
posteriorly (fig. 47). 

The vomerine teeth are flattened. Their 
posterior edges project slightly behind the 
level of the choanae. 

Specimen No. 6253 in the Museum Na¬ 
tional d’Histoire Naturelle in Paris is labeled 
“Hyla gracilenta , Peters. Type Australie. 
British Mus.” [see Guibe, (1950?)]. The colors 
are still good. Measurements are as follows: 
body length, 35.5 mm.; tibia length, 19.7 
mm.; head length, 13.2 mm.; head width, 13.3 
mm. 



Fig. 47. Hyla gracilenta . Open mouth, hand, and foot. 
A.M.N.H. No. 40304. Ravenshoe, Queensland. 
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My only field observations on Hyla i 
A W.r e ^- m ^ e , near Cairns ' Q^nsla 

A single individual was found sitting on 

IK* 1011 ^ dering a Slu ^ ish stream 

which many lily pads and other vegetat 
were growing. vegetal 

There are no records in the literature 
scribing its voice, breeding habits, or wa; 

Geographic Distribution 

restricted to^th p eCOrds [ or Byla gracilenta 

traha from S coastal i lre as of eastern A 
traha from Somerset, Cape York south 

£ST£“ th ' River J 

South' Wales <^5rL Pllte “> b 

Per, MackS.' qL 4 , , Jd"' l0CaU ' : 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Gurravembi, Nambucca River (Nos. 6186; 6311- 
6317) 

♦Far north coast (No. 13253, three individuals) 
•New South Wales (No. 12492, three individuals) 

The American Museum of Natural History 
has specimens from: 

Gurravembi, Nambucca River (Nos. 62911, 
62912, formerly Nos. 6309, 6310 of the Aus¬ 
tralian Museum) 

Sydney (No. 6966) 

I doubt the accuracy of the Sydney local¬ 
ity and have not shown it on the distribution 
map. 

One locality given in the literature is the 
Comboyne Plateau (Chisholm, 1929); it is 
the southernmost record. Fletcher (1891a) 
mentions specimens from Dunoon (later de¬ 
scribed as Hyla chloris by Boulenger) and 
Grafton. The latter locality may be correct, 
but, inasmuch as Fletcher did not differenti¬ 
ate Hyla chloris and Hyla gracilenta in 1891, 
I am not accepting the record. 


QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 


Cooktown (No. 3964) 

•Herbert River, north Queensland (No. 6656) 
Isis Scrub (No. 6953) 

Crow’s Nest (Nos. 2597, 2637) # .. 

Brisbane (No. 4379, cotype of Hyla luteivcntns , 
Nos. 5015, 5251) 

•Queensland (No. 5513) 


The American Museum of Natural History 
has specimens from: 

Newcastle Bay, 2.5 miles south of Somerset (^° 4 
54213) CA9 c<n 

Iron Range, near Lloyd Bay (Nos. 54257, 
Cairns (Nos. 54691, 62913) 

Babinda Creek (No. 40303) 

Ravenshoe (No. 40304) 


The British Museum (Natural History) has 
specimens from: 

Port Mackay (Nos. 82.7.17.8, 85.9.2.44, 85.9-2i5) 
Rockhampton (Nos. 74.8.11.20-74.8.11- ’ 
catalogued as 1947.2.23.89-1947.2.23.91; tyP 
of Hyla fordit) 
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Literature records are Malanda, Carring¬ 
ton (Andersson, 1916); Mossman, *Landkelly 
Creek, Lake Barrine (Loveridge, 1935); and 
Cardwell and Calliope (Copland, 1957). 

Literature 

Hyla gracilenta was described by Peters 
(1869) on material from Port Mackay, 
Queensland. Other descriptions are to be 
found in Boulenger (1882), Lucas and Le 
Souef (1909), Nieden (1923), and Copland 
(1957). 

Hyla luteiventris was described by Ogilby 
(1907) as a new species, but he suggested 
that it could be regarded as a variety of Hyla 
gracilenta. The type locality is Brisbane. 
Nieden (1923) accepted it as a valid species. 
Fry (1912) and Loveridge (1935) thought it 
was Ilyla gracilenta. A cotype of Hyla lutei¬ 
ventris is in the Australian Museum (No. 
4379); it is a typical Hyla gracilenta. 

Hyla fordii of Giinther (1876) w r as identi¬ 
fied as Hyla gracilenta by Boulenger (1882). 
The type locality is Rockhampton. The types 
(Nos.’74.8.11.20-74.8.11.22, recatalogued as 
1947.2.23.89-1947.2.23.91) are still in the 
British Museum (Natural History); they are 
typical Hyla gracilenta. 

Pelodryas granulata of Peters (1873a) from 
Port Bowen is probably Hyla gracilenta, 
according to Boulenger (1882). 

Fletcher (1894b) seems (his remarks are 
confusing) to consider Hyla chloris and Hyla 
gracilenta as conspecific. Fry (1912) is of the 
same opinion. 

Papers that give little more than geograph¬ 
ical data are by Fletcher (1891a), Boettger 
(1892), Garman (1901), Roth (1908), Anders¬ 
son (1916), and Chisholm (1929). 

Minor mention is made by Fletcher (1892), 
Aflalo (1896), and Mertens (1958a). 

The citation of this species from Dunoon 
by Fletcher (1891a) is based on individuals 
that were subsequently described as Hyla 
chloris by Boulenger (1893). 

THE GREEN HYLAS 

In eastern Australia there are six species of 
green tree frogs that are superficially similar 
to one another. They are predominantly leaf 
green above and white or pale below. The 
head is rounded. The identification of them is 


often difficult, so some general remarks on 
the group as a whole are made. 

In the Sydney region there are three, 
namely, Hyla bicolor, Hyla phyllochroa, and 
Hyla caerulea. Two others, Hyla chloris and 
Hyla gracilenta, reach their southern limits 
somewhat north of Sydney. A sixth species, 
Hyla infrafrenata, if found only in northern 
Queensland and in New Guinea and adjacent 
islands. Except for Hyla caerulea, these spe¬ 
cies are restricted to the areas near the coast. 

In spite of the superficial resemblances of 
these six species, each can be recognized by a 
single character or a combination of several 
(see key). The characters important in iden¬ 
tification are: the presence or absence of 
vomerine teeth; the extent of the web be¬ 
tween the fingers; the presence or absence of 
markings on the head; the color of the prox¬ 
imal segment of the arm; the color of the 
hand; and the color of the thigh. 

Vomerine teeth are always absent in Ilyla 
bicolor (many years ago this species was 
placed in a separate genus, Hylella, which was 
defined as Hyla without vomerine teeth). 
Hyla phyllochroa usually has vomerine teeth, 
but some individuals lack them on one side, 
and others lack them entirely. The other four 
species of green hylas have well-developed 

vomerine teeth. , 

The web between the fingers is well devel¬ 
oped in Hyla chloris and Hyla gracilenta in 
which it reaches or almost reaches the disc of 
the fourth finger. In Hyla infrafrenata the 
web extends halfway to the end of the fourth 
finger. The remaining species, Hyla bicolor, 
Hyla phyllochroa, and Hyla caerulea, have 
only a minute web between the fingers. 

The distinctive markings on the head con¬ 
sist of horizontal stripes on the upper jaw, 
lower jaw, or along the canthus. Ilyla bicolor 
has a pale stripe that begins on the edge of the 
upper jaw, at the level of the eye, and extends 
at least to the level of the arm and sometimes 
farther along the flank. Hyla phyllochroa has 
a golden line that extends from the nostril to 
the eye and from the eye across the top of the 
tympanic membrane to the shoulder. Some 
individuals of Hyla gracilenta may have a 
poorly developed golden stripe in a similar 
position. In Hyla infrafrenata there is a light 
line extending along the edge of the lower jaw 
posterior to the forearm. Hyla caerulea, Hyla 
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Moris , and, in most cases, Hyla gracilenta 
lack distinctive markings on the head. In 
Hyla caerulea the skin behind the eye forms a 
curving ridge that overlaps the tympanic 
membrane. Hyla infrafrenata has a similar 
ridge, but it is not well developed. 

The dorsal surface of the upper arm is 
largely green in all the species except Hyla 
gracilenta , Hyla chloris } and Hyla bicolor . In 
Hyla chloris and Hyla bicolor it always has 
some green, but in Hyla gracilenta it is en¬ 
tirely yellowish. The green is also much re¬ 
duced on the forearm of Hyla gracilenta , in 
which it forms a sharply delimited oval area. 

The dorsal surface of the hand of Hyla gra¬ 
cilenta and Hyla chloris has little or no green. 
Hyla gracilenta usually has less than Hyla 
chloris , as it is restricted to the outer edge of 
the fourth finger. Hyla chloris usually has a 
green fourth finger, and in some individuals 
the third is also green. 

The color of the thighs is useful in the 
identifying of living individuals. The poste¬ 
rior surface of the thigh is orange in Hyla 
bicolor , brick red in Hyla phyllochroa , and tan 
in Hyla caerulea —the three species found in 
the Sydney region. The thigh of Hyla graci¬ 
lenta is unique in having no green. The ante¬ 
rior and dorsal surfaces are yellowish, and the 
posterior surface is brownish. In Hyla chloris 
the dorsal surface of the thigh usually has 
some green, and the posterior surface is pur¬ 
plish.. In some cases Hyla infrafrenata has a 
prominent pale yellow stripe (with tiny brick 
red dots) on the posterior surface of the tibia. 

. The onl Y species that are difficult to dis¬ 
tinguish from each other are Hyla chloris and 
Hyla gracilenta . The differences mentioned 
above in the coloration of the hand, forearm, 
upper arm, and thigh are usually sufficient. 
1 he differences in the size of mature individ¬ 
uals are considerable, Hyla chloris reaching a 
ma^mum size of 65 mm. and Hyla gracilenta 
44 mm. The most useful characters for sepa- 

canthurV V 7 ape 0f the Sn0Ut and of t he 

Tnzn\lr^ yk gmcilenta th * canthus is 
I d , m Some specimens lighter in 
color than the rest of the head. When the 

peafs ^ Side ’ the ap! 

section of tZ' th ®, nostnl be ing at the inter- 

SS iy th?",?“ 3 n f"l the h0ri “" tel 

chloris the c a ruin is 5 * ^ Sn0Ut> In ^ 
anthus is more rounded. When 


the snout is viewed from the side, it appears 
rounded, and the nostril is not so far forward 
as in Hyla gracilenta. 

Hyla infrafrenata (pi. 42, fig. 1) is found 
only in northern Queensland so far as the 
mainland is concerned. It occurs also in New 
Guinea and on many of the smaller islands. 
This pattern of distribution suggests that it 
is a recent invader of Australia. It is certainly 
the largest Hyla in Australia and possibly in 
the world. It is probably the largest native 
Australian amphibian (the introduced Bujo 
marinus is larger). The largest specimen that 
I have seen, which is from Goodenough 
Island, is 129 mm. in body length (A.M.N.H. 
No. 58682). 

Hyla peroni (Tschudi) 

Peron’s Tree Frog 
Plate 43, figure 2; text figures 49, 50 

Diagnosis 

The possession of the following features 
serves to distinguish this species from others 
in eastern New South Wales: well-develop 
discs on the fingers and toes; second finger 
noticeably longer than first; hind surface o 
thigh with yellow and black vermiculations. 


Description 

The color of this species is quite change- 
ble, as is the case with so many other specie 
f Hyla. Most of the individuals I collects 
ere brownish above, with irregu ar 
ings, or tan, but a few were light gra>• 
iptivity they are generally a pae 1 
ray. The dorsal surface is without a pro 
lent pattern. Most specimens have 
iny blue-green spots on the back. n . 
pecimens there is a faint suggestion 
ewingi pattern” on the back, f e -< a 
and, somewhat darker than the latf ra . 
eginning behind the eyes, narrowing f 
houlder area, and then widening . 
early the entire back. The skin o 
5 slightly rough. f H j a pe- 

The most conspicuous feature ^ 

oni is the yellow and black vermicular ^ 
he posterior surface of the thig • ^ 

idividuals the groin, side, an a wes tern 
imilarly colored. Individuals uo ou0 t 
'few South Wales have the re a lV , rease d. 
f yellow increased and of blac 
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Fig. 49. Hyla peroni. Open mouth, hand, and foot. A.M.N.H. 
No. 63813. Ebor, New South Wales. 


In some north Queensland individuals the 
yellow forms more or less regular spots, each 
surrounded by a black ring. 

The chest and belly are white and slightly 
granular. The anterior part of the throat may 
be dark in both sexes. In males the posterior 
half of the throat, where the vocal sac pro¬ 
trudes, is yellowish. There is a well-developed 
chest fold. 

This is a medium-sized species with a mod¬ 
erately broad head. The largest individual 
that I have seen is a female 65 mm. in body 
length (A.M.N.H. No. 63807). It was col¬ 
lected at Wahroonga, New South Wales. 
Four males from Ebor, New South Wales, 
and six males from Binna Burra, Queensland, 
collected at night when they were calling, 
were used to determine the body proportions. 
These 10 individuals vary from 43.6 to 58.4 
mm. in body length. The ratios are as follows: 
tibia length/body length, 0.51 ±0.00 (0.48- 
0.52); head length/body length, 0.31 ±0.00 
(0.30-0.33); head width/head length, 1.00± 
0.01 (0.95-1.06). The head width/head length 
ratios of the four Ebor males varied from 
1.01 to 1.06, while in the six Binna Burra 
males the range was 0.95 to 0.97. Too much 
should not be made of this difference found in 
such small series, but it might be kept in mind 
by persons who may study large numbers of 
specimens. 

The following measurements were made on 
the type, No. 4809 in the Museum National 
d’Histoire Naturelle in Paris: body length, 
52.7 mm.; tibia length, 25.6 mm.; head length, 
16.1 mm.; head width, 16.4 mm. 

The eye is golden, with a dark vertical and 
a dark horizontal stripe that form a cross 
centering at the pupil. 

The tympanic membrane is well developed. 
The skin above it forms a slight overhanging 
ridge. 


The fingers are webbed; the disc and one 
phalanx of the third finger are free (fig. 49). 
The sequence of finger lengths is 3>4>2>1. 
The male has a nuptial pad on the thumb. 

The toes are webbed; the disc and one pha¬ 
lanx of the fourth toe are free (fig. 49). There 
is an inner metatarsal tubercle. 

The tongue is broad and has a slight poste¬ 
rior nick (fig. 49). The vomerine teeth are 
between the choanae. Their anterior borders 
are at the level of the anterior edge of the 
choanae. 

Habitat 

Hyla peroni was observed in a variety of 
habits. Males were calling while sitting on 
logs and rocks, as well as on the ground, by 
Guy Fawkes Creek (pi. 28, fig. 1) at Ebor, 
New South Wales, on November 20, 1952. 
Males were also found calling in a swamp (pi. 
32, fig. 1) at Binna Burra, Queensland, De¬ 
cember 15-21, 1952. I did not collect it at 
Killara, New South Wales, but heard it call¬ 
ing. 

Voice 

Males at Ebor, New South Wales, were 
noted as having a very loud whirring call, 
“wr wr wr wr.” Each “wr” is distinct. The 
call lasts about three seconds. 

To Harrison (1922) this species seemed to 
be saying 14 cook-cook, cook, cook-cook, cook, 
cook.” 

Richard Deckert (1915) wrote that the 
“call resembles the voice of the pneumatic 
drill used by structural iron workers, and 
might be described as a loud, metallic rat¬ 
tling” 

Breeding Habits 

I did not encounter this species when it 
was breeding. 

Fletcher (1889) seems not to have observed 
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- uyia peroni . 

The fuly g^iTtadpoileh 1131 ** begins late - 
61 mm., and the body is 21^ ^ length of 
Harrison (1922W™ S . 21 ™ m -long. 
in December at Gordo!? Species calling 
Thirroul, Newl«h Waies^ W ^ 

f EOGRAPmc Distr,b Ution 

[ralia (fig. 50 ) apart from J St " but ? d in Aus- 
H occurs in all the main la ^ mterior re gions. 
^ reason to believe tiS 2 There is 
mama, despite a centur^N ,5- 0CCUrs in Ta s- 
Ability. The type 

TheA^^Mu^h REC ° RDS 

Richmond Ri ver (No V V] ^ Speamens from: 

[*-c“r t , D sg» V 8 > 


Geographic distribution. 

Pillaga (Nos. 11600-11602) 

Darling River floods (Nos. 4295-4298) 
varrell Creek, Nambucca River (No. 4253 
Narrabri (Nos. 7358-7362) 

Lowana (No. 12744) 

Nambucca River (No. 5895) 

Buddah Lakes, Trangie (Nos. 5443-5445) 
Bulahdelah (Nos. 8092, 8093) 

East Maitland (No. 6543) 

Bowenfels South (Nos. 13387, 13388) 
Palmdale, Wyong (Nos. 12078, 12079) 

Mt. Wilson (No. 7472) 

Lpper Colo, via [near] Richmond (Nos. 
7966, 7967) 

Parramatta (Nos. 3838, 4633, 4634) 
Mulgoa (No. A 7116) 

Marrickville (No. 3385) 

Coolong, via [near] Yerranderie (Nos. 9394- 
Woonoona, near Bulli (Nos. 4662, 4663) 
Vanco (Nos. 10696-10716, 10718-10725) 
Emu Plains, Urana, 18 miles from Narra 
(Nos. 7345, 7346) 

10 miles west of Narrandera (Nos. 10694, 1< 
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Tubbo Station, Murrumbidgee (Nos. 10690- 
19693) 

Colo Vale (No. 1870) 

Mt. Horeb, Tumut district (Nos. 8347, 8348) 
Pambula (No. 2399) 

The American Museum of Natural History 
has specimens from: 

Ebor (Nos. 63811-63814) 

Tamworth (No. 13333) 

Capertee (Nos. 63808-63810) 

Wahroonga (No. 63807) 

Canley Vale (No. 63818) 

Parramatta (Nos. 23913, 23914) 

Bulli (No. 13334) 

Gerroa (Nos. 63815, 63816) 

Bodalla (No. 63817) 

♦New South Wales (No. 23912) 

♦Sydney? (No. 63808) 

The British Museum (Natural History) 
has specimens from: 

Clarence River (No. 63.6.16.97) 

Guntawang, near Mudgee (No. 88.7.3.22) 

Sydney (Nos. 63.6.16.78, 63.6.16.79) 

Botany Bay (Nos. 1924.2.27.11,1924.2.27.12) 

Long Bay, near Sydney (No. 79.5.26.27) 

Nowra (Nos. 1925.4.29.2, 1927.4.1.1) 

♦New South Wales (No. 70.6.26.26) 

Additional localities for which there are 
literature records are: Coolah on the Talbra- 
gar, Dandaloo on the Bogan, Hay and Wagga 
on the Murrumbidgee (Fletcher, 1890); Kia- 
catoo Station on the Lachlan, 20 miles below 
Condobolin (Fletcher, 1891a); Bundy and 
Ulong (Slevin, 1955); and Putty, Tocumwal, 
and Poison Point Bore 53 miles west of 
Bourke (Copland, 1957). 

VICTORIA RECORDS 

The American Museum of Natural His¬ 
tory has a specimen from: 

Coburg, north of Melbourne (No. 50229) 

Literature records are Benalla (Fletcher, 
1891a); Gunbower (Lucas, 1892); and Bru- 
then and Kerang (Copland, 1957). 

QUEENSLAND RECORDS 
The Australian Museum has specimens 
from: 

Mapoon, Gulf of Carpentaria (Nos. 3516-3524, 
3526) 

Lake Barrine, near Cairns (No. 11354) 

Herbert River (Nos. 6651-6654) 

Townsville (Nos. 6942, 6943) 


Eidsvold (Nos. 2928, 5348, 5925-5928, 5983) 
Brisbane (Nos. 4381, 5864) 

♦Cape York (No. 5011) 

The American Museum of Natural His¬ 
tory has specimens from: 

Cairns (No. 63825) 

Bina Burra, Beechmont (Nos. 63819-63824) 
♦Queensland (No. 23975) 

The British Museum (Natural History) 
has specimens from: 

Lower Edward River, Cape York (No. 1930.10.11.- 
3) 

Cooktown (No. 98.10.19.20) 

Inkerman, Burdekin River (Nos. 1908.2.25.41- 
1908.2.25.43) 

Mackay (Nos. 84.7.4.3, 84.7.4.4) 

Rockhampton (Nos. 76.3.4.54, 67.5.13.33) 
♦Northeast Australia (No. 44.6.13.40) 

Other localities for which there are liter¬ 
ature records are: Burnett River district (Boet- 
tger, 1894); Innisfail (Mertens, 1958a); Coo- 
mooboolaroo, Talafa, Kolonga Creek, Noondoo, 
and Callandoon (Slevin, 1955); and Tam¬ 
bourine Mountain, St. George, Condamine 
Downs, Whetstone, Jandowae, and Calliope 
(Copland, 1957). 

NORTHERN TERRITORY RECORDS 

The Australian Museum has specimens from: 

Cape Arnhem (Nos. 1358/, 13588) 

Groote Eylandt (Nos. 9725-9727, 11020) 

Yam Creek (old series No. 4913) 

The British Museum (Natural History) 
has a specimen from: 

Port Essington (No. 44,5.13.36) 

Another locality, mentioned in the liter¬ 
ature, isOenpelli (Mitchell, 1955). 

SOUTH AUSTRALIA RECORDS 
There are literature records for the * Murray 
Valley (Thomas, 1958), lower reaches of the 
Murray at Tailem Bend (Mitchell, 1955), and 
Murray Bridge (Copland, 1957). 

WESTERN AUSTRALIA RECORDS 

The British Museum (Natural History) 
has a specimen from: 

Albany (No. 85.9.2.24) 

It should be noted that Main (1954a) does 
not include Hyla peroni in his list of the am¬ 
phibians of southwest Australia. This Albany 
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record must be accepted with considerable 
reserve. 

There are literature records for *Jedda ( = 
Jeeda?) and Noonkambah in the Kimberley 
district (Andersson, 1913a) and King’s Sound 
(Fletcher, 1898). 


Amphibians with the specific name peroni 
have a difficult time with their status in Tas¬ 
mania. The case of Limnodynastes peroni is 
discussed above. As we shall see, there is also 
a problem with Hyla peroni. 

Gunther (1858) lists an adult of Hyla pe¬ 
roni from Van Diemen’s Land that was pre¬ 
sented to the British Museum (Natural His¬ 
tory) by Sir A. Smith. Boulenger (1882) men¬ 
tions the same specimen as being in the 
British Museum collections. 

OQ^W (1 ! 65) ’ F i etcher (1898), English 

o52’ 7e a 7 Scott (1924 )> Loveridge 
(1934), and Scott (1942) all refer to the British 

Museum specimen and express varying de- 
locaTity d ° Ubt regarding the accura cy of the 
Scott (1942) thinks that the “Tasmanian” 

rowsT^ may ’ m faCt ' bC His ° Wn Hyh bur - 

The British Museum (Natural History) has 
die specimen, which is numbered 1858.11.25 52 
he originM register gives no locality, the 
species register gives “Tasmania,” and the 

Sh cMe sV’Ts 8i r " Quee " sland •” In 

somlwA A> . Smith ls indicated as the 
source of the specimen. There is a label on the 

ThatS £“ ,here is »° 

“r Byh Penni «“» in Tas- 
Literature 

a/ofpion a”?L fi r “ UeCted °" «“ ™y- 
Dumeril and Bibron (Mil) descnbed by 
U838]), however, referred to f ( ‘‘ 1839 ” 
description of it bv Rih t0 & un P u bhshed 

describer.” He used th ’ h becomes the 
Peronii. The type is in thl i!? m ? Dendro has 
d’Histoire Nature Hen P a V Nationa l 

'em Pans[Guib6, (1950?)]. 


The type locality is Australia (“Nov. Holl.’’). 

There is only one major synonym. Hyla 
rothii was described by de Vis (1884a) on the 
basis of four specimens from Mackay. Bou¬ 
lenger (1885) examined the types and found 
them to be Hyla peroni . 

. General descriptions of Hyla peroni are 
given by Gunther (1858 and 1863b, with two 
figures in color), Keferstein (1868a, with a 
figure of the adult and roof of the mouth), 
Steindachner (“1869” [1867]), Boulenger 
(1882), Lucas and Le Souef (1909, with a 
photograph of the adult), Richard Deckert 
(1915, as Hyla perronii , with two illustrations 
in color of an adult), Nieden (1923, with an 
illustration of the hand), Slevin (1955, with a 
photograph of a preserved adult), Copland 
(1957), Moore (1957a, with a photograph of 
an adult), and Mertens (1958a). 

The habits are described by Krefft (1863), 
Fletcher (1889), and Harrison (1922). John¬ 
ston (1912) records the presence of nematode 
parasites. 

1 he following papers consist largely of data 
on geographic distribution: Gunther (1867), 
Fletcher (1890, 1891a, 1892, 1894b, 1898), 
Boettger (1894), Lucas (1892), Roth (1908), 
Andersson (1913a, 1916), Loveridge (1935), 
and Mitchell (1955). 

Minor mention is made by Gray (1841a), 
Dumeril (1853), Dum6ril and Bibron (1854), 
Krefft (1862, 1865, 1867, 1870), Fitzinger 
(1861, as Dendrohyas peroni ), Anonymous 
(1883), Spencer (1892), Aflalo (1896), Lucas 
(1897), Fry (1912, 1914), Lord and Scott 
(1924), Chisholm (1925), Loveridge (1934), 
Smith (1929), Kinghorn (1931, 1944), and 
Thomas (1958). 

Hyla citropa (Tschudi) 

The Blue Mountains Tree Frog 
Plate 43, figure 3; text figures 51, 52 

Diagnosis 

A combination of the following character- 
istics separates this species from all others in 
the eastern New South Wales area: discs 
moderately well developed; posterior edge o 
vomerine teeth posterior to the choanae; fin¬ 
gers not webbed; head broad; can thus a sharp 
ridge that continues as a supratympanic to • 
This species is superficially similar to Hy 
lesueuri. The two can be distinguished as 
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Fig. 51. Hyla citropa. Open mouth, hand, and foot. A.M.N.H. 
No. 63843. Waterfall, National Park, New South Wales. 


follows: in Hyla citropa the posterior surface 
of the thigh is pale, whereas it is black, with 
light spots, in Hyla lesueuri. 

Description 

I did not observe adults of this species in 
the field, and all of my observations are based 
on preserved specimens and a single living 
juvenile. 

The dorsal surface varies from blue-gray 
(green in life) to brown. There is no obvious 
pattern, although in some specimens the back 
has a few small, dark spots. The dorsal sur¬ 
face is smooth. 

The side of the head is strikingly patterned. 
There is a brown stripe below the canthus 
that continues across the top of the tym¬ 
panum and along the side to a point about 
halfway between the arm and the leg. Below 
this brown stripe there is an area of blue 
(probably green in life) that occupies most of 
the loreal region, continues beneath the eye 
and tympanum, and ends at the arms. Below 
this there is an irregular white line or band of 
tiny white spots that extends along the upper 
jaw posteriorly to the arm. 

The area behind the tympanum forms a 
fleshy fold, which is usually enlarged owing to 
the presence of larvae of the fly Batrachomyia. 

The “concealed surfaces” (armpit, groin, 
and the anterior and posterior surfaces of the 
thigh) are a brilliant reddish orange. 

In both the male and the female there is a 
bluish (probably greenish in life) tinge to the 
throat. The rest of the under parts is pale. 
The ventral skin is granular. 

This is a tree frog of medium size. The larg¬ 
est individual that I have seen has a body 
length of 60 mm. (Australian Museum No. 
7560). The body proportion ratios of 1- 


adults in the Australian Museum and in the 
American Museum of Natural History, which 
vary in body length from 42.3 to 59.5 mm., 
are as follows: tibia length/body length, 
0.53±0.01 (0.51-0.57); head length/body 
length, 0.34 + 0.00 (0.31-0.36); head width/ 
head length, 1.12 + 0.01 (1.08-1.19). Meas¬ 
urements made on the type (Museum Na¬ 
tional d’Histoire Naturelle, Paris, No. 4854) 
are as follows: body length, 51.8 mm.; tibia 
length, 27.9 mm.; head length, 18.2 mm.; 

head width, 20.0 mm. 

The tympanic membrane is prominent. 

The fingers are without w'ebs, and the discs 
are of moderate size (fig. 51). The sequence of 
finger lengths is 3>4>2>1. The fourth fin¬ 
ger is nearly as long as the third. Breeding 
males have a nuptial pad on the thumb. 

The toes have moderate webs, generally 
the disc and two phalanges of the fourth toe 
are free (fig. 51). There are a small inner meta¬ 
tarsal tubercle and a tiny median one. 

The tongue, as in most Australian hylas, is 
broad and nicked posteriorly. The vomerine 
teeth project posteriorly well behind the 

choanae (fig. 51). # , 

There are descriptions in the literature ot 
its coloration. Krefft (1870) writes: “The 
colour varies; sometimes it is purple-grey 
with a wash of green on the back; at other 
times slate-grey or almost green; and young 
specimens taken during winter from under 
stones appear quite white. The inner side of 
the legs is pink.” Kinghorn (1932) described 
a male and a female from Stanwell Park 
Creek on the south coast of New South Wales 
as follows: “eye golden, flecked with brown; 
dorsal surface light foliage green becoming 
paler on the sides. From the nostril along the 
canthus rostralis was a thin golden line, ter- 
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Habitat and Habits 

I am wholly unfamiliar with this species in 
its natural environment. The following data 
are from the literature. 

f letcher (1889) observed that clasping was 
axillary. Adults can be seen 4< abroad by day.” 
He lound a clasping pair in September at 
Waterfall, New South Wales. In December 
he (Metcher, 1891) found clasping pairs “in 
a little pool overshadowed by a fallen tree- 
trunk in a gully.*' This was near Springwood 
in the Blue Mountains of New South Wales. 

Long ago Krefft (1863) noticed the pres¬ 
ence of fly larvae (Batrachomyia) under the 
skin posterior to the tympanic membrane. 

Krefft (1870) refers to Hyla citropa as an 
inhabitant of high trees in the non-breeding 
season, which perhaps accounts in part for its 
rarity. 


Geographic Distribution 

Hyla citropa occurs in the mountains and 
coastal areas of eastern New South Wales 
and in the mountains of Victoria (fig. 52). It 
has been recorded, on questionable evidence, 
from northern Queensland. The type locality 
is Port Jackson (= Sydney). 


NEW SOUTH WALES RECORDS 

I he Australian Museum has specimens 
from: 


Hazelbrook, Blue Mountains (No. 7110) 
Katoomba (No. 5188) 

Pennant Hills, Sydney (No. 8459) 

Lindfield (No. 4326) 

Ryde (old collection No. 7111) 

Manly (No. 7563) 

Middle Harbor (Nos. 7112-7114) 

Mulgoa (old collection No. 7117) 

Bundanoon (No. 4161) 

The American Museum of Natural His¬ 
tory has specimens from: 

Waterfall (Nos. 63843, 63844; formerly Nos. 7558 , 

7559 of the Australian Museum) 

National Park (No. 64028, a juvenile) 


The British Museum (Natural History) 
has specimens from: 


Erumanga? (No. 60.6.19.36) 0 

*New South Wales (Nos. 63.6.16.88, 63.6.16.V 
'“Australia (Nos. 63.6.16.80-63.6.16.82) 
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All these localities are in the Sydney-Blue 
Mountains area. Other localities for which 
there are literature records are: Colo Vale, 
Grafton, Tubrabucca on Barrington Tops 
(Copland, 1957), and Hampton (Kinghorn, 
1932). 

QUEENSLAND RECORDS 

Andersson (1916) gives Cedar Creek on the 
Atherton-Herberton Tableland as a locality. 
This is based on a juvenile individual col¬ 
lected by Mjoberg’s expedition. As can be 
seen from the map (fig. 52), this locality is 
remote from other areas where this specis is 
known. Copland (1957) has suggested that 
the identification may be in error, as the 
specimen was probably a recently metamor¬ 
phosed individual. Obviously it must be 
questioned. 

VICTORIA RECORDS 

The Australian Museum has specimens 
from: 

Aberfeldy (Nos. 7560-7562) 

Kinghorn (1932) was puzzled by these 
specimens, because they came from a locality 
far from the familiar range of this species. 
He suggested that they might by Hyla 
dentata . I have examined these specimens, 
and they seemed to be perfectly typical Hyla 
citropa. Copland (1957) examined them later 
and agrees. Of course, it is not possible to be 
as sure of the locality as of the specimens. \\ e 
must remember, however, that the amphibian 
fauna of southern New South Wales and 
nearly all of Victoria is very poorly known. 

Literature 

The first reference to this species is by 
Tschudi (“1839” [1838], using the name 
Dendrohyas citropa ) who referred to a de¬ 
scription of Hyla citropa in a manuscript by 
Peron and Lesueur. The first description is 
by Dumeril and Bibron (1841), whose ma- 
terial was from Port Jackson. The type is in 
the Museum National d’Histoire Naturelle in 
Paris [Guibe, (1950?)]. Fitzinger (1943) re¬ 
ferred to the species as Hyla ( Dryopsophus ) 
citropa . All other citations of this species are 
as Hyla citropus or Hyla citropa . 

General descriptions are given by Kefer- 
stein (1868a, with figures of the adult and 
palate), Boulenger (1882), Lucas and Le 


Souef (1909), Nieden (1923),Kinghorn (1932), 
and Copland (1957). 

Notes on the habits can be found in Krefft 
(1863) and Fletcher (1889). The trematode 
parasites are discussed by Johnston (1912). 
Parasitism by Batrachomyia is discussed by 
Krefft (1863; 1864, with a figure of the larva 
as well as the cavity it forms in the frog) and 
Skuse (1889). 

Geographic data are given by h letcher 
(1890, 1891a), Andersson (1916), and Lover- 

idge (1935). # . . 

There are brief mentions of this species in 
Gray (1841a), Gunther (1858, 1868a), Krefft 
(1865, 1867), Anonymous (1883), Beottger 
(1892), Fletcher (1894b), Aflalo (1896), Smith 
(1929), Harrison (1922), and Guibe (1950?). 

Hyla dentata Keferstein 
Keferstein’s Tree Frog 
Plate 43, figure 4; text figures 53, 54 


Diagnosis 

A combination of the following features 
separates this species from all others in east- 
;rn New South Wales: large discs on the 
ingers and toes; posterior edge of vomerine 
teeth behind the level of the choanae; and a 
broad light band extending from the eye, 
across the shoulder, and along each side to 
the groin, delimiting a characteristic dorsal 

patch (pi. 43, fig. 4). . , „ . 

Hyla dentata may be confused with Hyla 
rmngi and Hyla jervisiensis on one hand and 
Hyla rubella on the other. Hyla dentata, Ilyla 
rwingi, and Hyla jervisiensis all have a dark 
patch on the back. In Hyla dentata tins patch 
extends to the tip of the snout, but in the 
ather two it ends at the level of the eyes. In 
addition, the lateral edges of this patch are 
crooked in Hylla dentata but nearly straight 
in the other two species. Finally, the discs are 
much larger in Hyla dentata than in either 

Hyla ewingi or Hyla jervisiensis 

Hyla dentata differs from Hyla rubella (pi. 
44 fig 1), which in New' South Wales is an 
inland' species, by having a slanting loreal 
region, which is nearly vertical in Hyla rubella, 
and by having two light lateral bands, which 
are absent in Hyla rubella. 

Description 

I did not collect Hyla dentata, and this 
description is based on preserved specimens. 
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Fig. 53. Hyla dentata. Open mouth, hand, and foot. A.M.N.H. 
No. 63855. Bellbrook, New South Wales. 
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I he tongue is broad and nicked posteriorly 
(fig. 53). The posterior edge of the vomerine 
teeth, and usually the anterior edge as well, 
is behind the level of the posterior edge of the 
choanae. 

Habits 

1 he following observations are all from the 
descriptions of others. 

Fletcher (1889), in his general paper, 
wrote: “a rare frog ... I know nothing of the 
habits of this species.” Again (1892) he speaks 
of it as being “largely terrestrial.” 

The paper of Harrison (1922) contains 
essentially all our knowledge of the natural 
history of Hyla dentata. The call is a “long 
drawn-out, single note, 4 cree-ee-ee-ee-ee' which 
is tremulous at close quarters, and almost 
amounts to a scream.” He observed breeding 
the first week in January. The adult “sits 
round the edge of the water, among grasses, 
and its spawn, which resembles very closely 
that of H . phyllochroa , is deposited in an ir¬ 
regular mass tangled about the grass in ex¬ 
tremely shallow water. The tadpole at hatch¬ 
ing is very bright yellow, and the much 
branched external gills are rapidly developed 
at, or immediately after hatching.” 

Geographic Distribution 

Hyla dentata is known only from the moun¬ 
tains and coastal plain of eastern New Sout 
Wales from the Queensland border to Jervis 
Bay (fig. 54). The type locality is New South 
Wales. 

NEW SOUTH WALES RECORDS 
The Australian Museum has specimens 
from: 

Evans Head (No. 12293) 

Gurravembi, Nambucca River (Nos. 63 26, 
Nambucca River (No. 5896) 
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Raymond Terrace (No. 9280) 

Tuggerah Lakes (No. 4907) 

Wyong (Nos. 10507, 10508, 11069) 

Brush Creek, Wyong (No. 13073) 

Somersby, via [near] Gosford (No. 8294) 
Smithfield, near Sydney (No. 5252) 

Parramatta (Nos. 3952, 5102) 

Campbelltown (No. 778) 

Woonona, near Bulli (Nos. 4655-4657, 4659) 
Fitzory Falls (No. 8457) 

There is also a specimen in the old collec¬ 
tion (No. 2843, a purchase) from Pallamal- 
lawa. This locality is between Warialda and 
Moree on the Gwydir River. This record is 
the only one for the area west of the moun¬ 
tains. It is open to question and has not been 
entered on the distribution map. 

The American Museum of Natural History 
has specimens from: 

Lismore, Richmond River (No. 13348) 

10 miles southeast of Bellbrook (No. 63855) 

There is some doubt of the accuracy of the 
identification of the Lismore specimen. It was 
received from the Australian Museum (No. 
5080) as Hyla rubella . It is badly bleached, 
so the characteristic dorsal pattern of Hyla 
dentata is not present. On the basis of less 
satisfactory characteristics it resembles Hyla 
dentata more than Hyla rubella . 

The British Museum (Natural History) has 
specimens from: 

Gosford (No. 86.7.3.29) 

Sydney (Nos. 64.10.27.29, 64.10.27.30, 76.3.4.46, 

76.3.4.47, 76.3.4.50, 76.3.4.51, 76.3.4.57) 
Illawarra (Nos. 88.7.3.28, 90.7.28.6) 

Huskisson, Jervis Bay (No. 1935.4.2.2) 

Other localities for which there are only 
literature records are: Blue Mountains (Flet¬ 
cher, 1892), Ulmarra to Chatsworth on the 
lower Clarence (Fletcher, 1894b), and Too- 
loom Falls, near Urbenville (Copland, 1957). 

Comments 

Hyla dentata and Hyla rubella resemble 
each other rather closely, and the relation of 
their geographic ranges is interesting. As is 
discussed above, Hyla dentata (fig. 54) is 
restricted to a narrow belt along the east 
coast of New South Wales (with the possible 
exception of the Australian Museum speci¬ 
men from Pallamallawa). 

Hyla rubella ranges from the northwest 



Fig. 54. Hyla dentata. Geographic 
distribution. 


coast of Australia across the northern half of 
the continent to the coast of Queensland. In 
New South Wales it is absent from the coast 
(with the possible exception of the Lismore 
specimen in the American Museum of Nat¬ 
ural History referred to above, which is prob¬ 
ably Hyla dentata ). It appears that the ranges 
of Hyla dentata and Hyla rubella are contigu¬ 
ous, but I know of no locality where both 
occur. 

On the east coast of Australia, according 
to our present knowledge, Hyla dentata ex¬ 
tends from Jervis Bay to the Queensland 
border, and Hyla rubella extends from the 
Queensland border to Cape York. This seem¬ 
ingly exact replacement is a fascinating prob¬ 
lem for further study. 

One might also pause to marvel that Hyla 
rubella is common in both the deserts of 












BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY VOL. 121 


central Australia and the humid tropics of 
the Queensland coast. To be sure, such re¬ 
markable plasticity is shared with other spe¬ 
cies such as Hyla caerulea and Cyclorana 
alboguttalus, but still it is noteworthy. 




Hyla dentata was described twice as a new 
species by Keferstein (1868a and 1868b). The 
first description (1868a) includes an illustra¬ 
tion of the adult and roof of the mouth, but 
the characteristic patch that occurs on the 
back is not shown. The texts of the two de¬ 
scriptions (1868a, 1868b) are essentially iden¬ 
tical. The type was a small adult from New 
South Wales. There are apparently no major 
synonyms. 

Other descriptions are given by Boulenger 
(1882), Lucas and Le Souef (1909), Nicden 
(1923, with Keferstein’s figure of the roof of 
the mouth), and Copland (1957). 

Discussions that are concerned primarily 
with geographic distribution are by Fletcher 
(1890, 1892, 1894b) and Loveridge (1935). 

The only important field observations were 
made by Harrison (1922). Johnston (1912) 
discusses parasites. 

There are unimportant references to this 
species in Fletcher (1889, 1891a, 1898), Aflalo 
(1896), and Andersson (1913a). 


THE HYLA EWINGI COMPLEX 

I introduce the discussion of the species in 
this complex with an apology rather than end 
with a synthesis. With respect to the status 
of most of the species that are discussed in 
the present report, I am reasonably confident 
that it is understood. With respect to the 
evnngi complex, I am equally confident that 
my understanding is incomplete. I have, 
however, been able to examine many type 
specimens, and some problems that were per¬ 
plexing for decades have been solved. 

In the Sydney region I encountered two 
species. \\ hen one has an opportunity to 
study them in the field, there is no real prob¬ 
lem in recognizing them, as they differ greatly 
in size, habitat, call, and, to a lesser extent, 
color pattern. One is Hyla evnngi, which is 
abundant and widespread, and the other is 
Hyla jervisiensis, which in the Sydney region 
I found only in National Park. The conclu¬ 
sion that there are only two species was 


reached, but it is necessary to reveal the steps 
leading to it, as there is a great deal of con¬ 
fusion regarding the status of the forms in¬ 
volved. 

There are 10, or possibly 11, names that 
have been applied to the ewingi -like frogs of 
New South Wales, namely, Hyla 
ewingi, Hyla kreffti, Hyla ewingi calliscelis, 
Hyla verreauxi, Hyla ewingi verreauxi, Hyla 
ewingi orientalis, Hyla ewingi alpina, Hyla 
ewingi loveridgei, Hyla jervisiensis, Hyla par- 
videns, and possibly Hyla schuettei. Various 
authors have used these names in different 
ways, and the confusion is increased when one 
considers not only eastern New South Wales 
but the entire geographic area occupied by 
members of the ewingi complex. 

The British Museum (Natural History) has 
a specimen of Hyla ewingi (No. 52.12.11.3, 
recatalogued as No. 1947.2.22.75), which is 
labeled “One of the types. Tasmania. V.u. 
Land. Zool. Socy.” This is conspecific with 
the Sydney frog that I am calling Hyla emngt. 
The Museum National d’Histoire Naturel 
in Paris also has a specimen (No. 4851) 0 
Hyla ewingi that is listed as the t\ pe. 
label reads: “Hyla ewingi D. et B. Dum. Bib. 
Hist. Rept. T 8 p. 579. Van Diemen: Sot. 

Zool. Lond.” This also is conspecific with tne 
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them in nature, there is no problem in dis¬ 
tinguishing them. On the other hand, it is 
difficult to be sure of immature, old, faded, 
and poorly preserved specimens. 

Because each person who has studied the 
ewingi complex has treated it differently, an 
effort must be made to understand how the 
various names were used. As a matter of con¬ 
venience, I start with Boulenger, but the con¬ 
fusion is much older. 

Boulenger (1882) had specimens of Hyla 
ewingi from Tasmania, Victoria, and Western 
Australia. These are in the British Museum, 
and they agree with my conception of this 
species. The Western Australian individuals 
have purplish black spots on the groin and 
hind side of the thigh. These he separated 
as var. A and believed to be the same as 
Hyla calliscelis , which was described by 
Peters (1875, with Adelaide as the type 
locality). 

Boulenger also listed Hyla kreffti from 
Sydney, Randwick, Port Dension, New Hol¬ 
land, and ?Tasmania. The Sydney (including 
the type), Randwick, and one of two New 
Holland specimens are the same as my Na¬ 
tional Park species, which is Hyla kreffti of 
many authors but is really Hyla jervisiensis. 
The Port Denison, the other New Holland, 
and the PTasmania specimens are, in my 
opinion, Hyla ewingi . 

Boulenger did not realize that Hyla kreffti 
is the same as Hyla jervisiensis. He knew 
Hyla jervisiensis only from the literature, but 
it is clear that he did not believe it to be 
closely related to either Hyla ewingi or Hyla 
kreffti , for he writes that it is “allied to H. 
coerulea 

Nor did Boulenger have specimens of Hyla 
parvidens y which had been described by 
Peters (1875), with Port Phillip as the type 
locality. He believed, nevertheless, that Hyla 
parvidens was similar to Hyla ewingi. 

Hyla verreauxi, which was described by 
Dum6ril (1853), was omitted from the “Cata¬ 
logue” by Boulenger. The omission was an 
oversight (see Fletcher, 1889, p. 387), and 
Boulenger thought “that it is probably a 
variety of H. ewingii .” 

The Museum National d’Histoire Natu- 
relle in Paris has the specimens that formed 
the basis of the description of Hyla verreauxi. 
Number 4849 consists of five specimens 


labeled “ Hyla verreauxit A.D./A. Dum. Ann. 
Sc. Nat. 1854 p. 171/Botany Bay: J. Ver- 
reaux. T.“ Number 4850 consists of nine 
specimens. The label is the same except for 
the last line, which reads “Sydney: J. Ver- 
reaux. Type.” Identification is difficult as 
the No. 4849 series is bleached, but the No. 
4850 series is somewhat better. Some of the 
individuals are certainly Hyla ewingi , but 
others are so poorly preserved that it is im¬ 
possible to be sure of their identity. Hyla 
jervisiensis may be included among these, as 
some of the individuals are larger than is 
usual for Hyla ewingi in the Sydney region. 
Probably the best course, however, is to con¬ 
sider Hyla verreauxi a synonym of Hyla 
ewingi . 

Fletcher was familiar with two forms in the 
ewingi complex near Sydney. In his first 
major paper (1889) he refers to Hyla ewingi 
var. calliscelis as one of the commonest frogs 
of the Sydney region. Hyla kreffti was listed 
as “not very common.” In 1890 he mentioned 
that Hyla jervisiensis “is not known to me.” 
In 1892 he reported that Hyla ewingi from 
Lucknow, New South Wales, had more spots 
than Boulenger’s (1882) var. A ( calliscelis ) 
and referred to it as var. B. In 1894b he 
reports a visit to the type locality of Hyla 
jervisiensis , namely, Jervis Bay and says “my 
hopes of finding that extremely rare frog 
Hyla jervisensis were not realized, . . . the 
species is, I believe, still known only from 
the type specimen.” Loveridge (1935) men¬ 
tioned that “Fletcher records that he sought 
for jervisiensis at Jervis Bay but only found 
kreffti .” If correct, the record would be most 
important, but I cannot find any evidence 
that Fletcher took either Hyla kreffti or Hyla 
jervisiensis at Jervis Bay. (Undoubtedly 
Fletcher followed Boulenger in believing Hyla 
jervisiensis to be very different from Hyla 
kreffti.) 

In 1898 Fletcher gave his final views on 
the ewingi complex. The typical unspotted 
form of Hyla ewingi is found in Tasmania 
and Victoria. The spotted var. calliscelis 
occurs in Tasmania, Victoria, South Aus¬ 
tralia, and Western Australia. In New South 
Wales there is another spotted form for which 
he proposed a new varietal name, orientalis. 
He changed his opinion about Hyla kreffti , 
believing it to be an unspotted variant of 
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Hyla ewingi orientalis. It is of importance to 
note that all his specimens of Hyla ewingi 
kreffti were "from three localities all within 
a distance of about 60 miles from Sydney. 
Furthermore, Fletcher believed that Hyla 
verreauxi and Hyla parvidens were synonyms 
of Hyla ewingi. Thus, Fletcher finally came 
to believe that the evringi complex consisted 
of a single species with four varieties. 

Fry (1915) was also of the belief that a 
single species was involved. However, he de¬ 
scribed a fifth variety, Hyla ewingi alpina, 
from the Mt. Kosciusko area. 

Loveridge’s (1935) understanding of the 
ewingi complex is very different from that of 
the previous authors. Hyla parvidens, which 
was known only from the Port Phillip (Vic¬ 
toria) types, was revived for two individuals 
from Botany Bay, New South Wales. Hyla 
kreffti was regarded as a synonym of Hyla 
jervisiensis. Above, 1 give my reasons, based 
on an examination of the types, for believing 
that this is correct. However, Hyla jervisien¬ 
sis of Loveridge seems to be quite different 
from Hyla jervisiensis as I understand it. 
Most of his specimens were from Tasmania, 
but some were from New South Wales and 
South Australia. I agree with Fletcher (1898) 
in believing that Hyla jervisiensis is restricted 
to eastern New South Wales (the type local¬ 
ities for Hyla jervisiensis and Ilyla kreffti are 
Jervis Bay and Sydney, respectively). Finally 
Loveridge recognized Hyla ewingi ewingi, 
Hyla ewingi verreauxi, and Hyla ewingi 
alpina. Fletcher’s (1898) Hyla ewingi orien¬ 
talis was listed as a synonym of Ilyla ewingi 
verreauxi. 

I have examined the specimens that Lover¬ 
idge described. The Hyla parvidens (Mu¬ 
seum of Comparative Zoology Nos. 9585, 
9586) are Ilyla ewingi, but I doubt that they 
are from Botany Bay. They appear to be 
identical with the specimens of Hyla ewingi 
that I collected at Binna Burra, Queensland. 
Loveridge’s specimens were secured from a 
dealer, and it is possible that the locality 
is incorrect. The specimens certainly are not 
the Sydney type of Hyla ewingi. 

One of the specimens (Museum of Com¬ 
parative Zoology No. 3603) identified by 
Loveridge as Hyla jervisiensis is the same as 
my Hyla jervisiensis. The specimen is from 
"Naroubra” (undoubtedly Maroubra is 


meant). Most of his other specimens of Hyla 
jervisiensis are from Tasmania. I would refer 
nearly all of these, without hesitation, to 
Hyla ewingi, but there are a few individuals 
for which I can offer no sure identification. 
They are intermediate in many respects be¬ 
tween the individuals of Hyla ewingi and 
those of Hyla jervisiensis of the Sydney area. 
Therefore, a final decision on the number of 
species in Victoria and Tasmania that belong 
to the ewingi complex must await adequate 
field data to supplement the information that 
can tie obtained from preserved specimens. 

Copland, in his monograph of the Aus¬ 
tralian hylas (1957), listed Hyla parvidens, 
but he remarked, "Taken all in all it is 
practically certain that parvidens should be 
sunk in the synonymy of cwtngii.” Six sub¬ 
species of Hyla ewingi were recognized, 
namely, ewingi. calliscelis, alpina, verreauxi, 
iuxtaewingi, and loveridgei. 1 he last two were 
new. Hyla kreffti was listed as a synonym o 
Hyla ewingi verreauxi. The reasons why 
is incorrect arc given above. Hyla 
was listed from Lawson, Blackheath, 

Vale, Lcura, and Gosford '» New 
Wales, Launcheaton in Tasmania, ana r 
ders Island. For the most part ‘U’ ree ..,, gn 
Copland’s opinions about this species. 

1 studied the Australian Museum spe 
in 1953, 1 identified these same New 
Wales specimens as Ilyla kreffti, n0 . ^ j 
seen the types of Hyla jervisiensis ( 
later realized was the correct '’ arn< :, maR ; a 
not find any record that 1 saw the - ^ 

and Flinders Island specimens, u '. • 
basis of my understanding of Ilyto J 
I doubt that they are this species. 

Two other names may re f cr is6Sb) 

complex. Long ago Kerferstein ( 1 c v( jney. 
described Ilyla schuetteii 1 0,11 , 

Boulenger (1882) made it a synony b , y 


oouieiigci -- .' or0 

adelaidensis. Such an actioi r 


is m 


correct, but, if so, the ^really did 


error. If, however, the ®P ec ‘ n J ‘ w hat it 
come from Sydney, it is hare ne uinal^ 
is. Ahl (1935) described as new Hy » haS 
from South Australia. Copland jgrvisie*** 5 
suggested that it is close to y pr0 bably 
and Ilyla ewingi calliscelis. 1 
Ilyla ewingi. i:j ground 

It seems to me that there are be 
for recognizing only two species i 
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complex: Hyla ewingi , a widespread species 
in southeastern Australia and Tasmania, and 
Hyla jervisiensis y a species restricted to a 
small area in eastern New South Wales. Such 
a solution of the problem is conservative, but 
it is better to consider things the same until 
proved different than different until they are 
proved to be the same. The populations 
should be studied in the field to obtain in¬ 
formation on their ecology and behavior, as 
well as in the laboratory where hybridization 
studies can be conducted. Preserved speci¬ 
mens of these species are of limited value. 

Hyla jervisiensis Dumeril and Bibron 
The Jervis Bay Tree Frog 
Plate 43, figure 1; text figures 55, 56 

Diagnosis 

A combination of the following character¬ 
istics separates Hyla jervisiensis from other 
species in eastern New South Wales: well- 
developed pads on fingers and toes; second 
finger noticeably longer than the first; back 
nearly covered by a brown patch (the 11 ewingi 
patch”) which begins at the eyes and extends 
to the cloaca; posterior surface of thigh red¬ 
dish orange. Most of these characteristics are 
also present in Hyla ewingiy the species most 
likely to be confused with Hyla jervisiensis , 
and table 4 shows how the two can be dis¬ 
tinguished. 


Description 

As is the case with most living hylas, there 
is considerable variation in color, even in the 
same individual at different times. The pre¬ 
dominant color of the dorsal surface of Hyla 
jervisiensis may vary from a light grayish 
brown to dark brown mottled with black. 
There is, however, always a darker central 
patch that begins at the level of the middle 
of the eyes and extends to the cloaca. The 
patch narrows somewhat at the level of the 
arms but widens again posteriorly. There may 
be an incomplete pale stripe down the mid¬ 
line of this patch. A narrow dark line extends 
from the snout to the eye below the canthus 
and from the eye through the tympanum to 
the level of the arms. The canthus forms a 
sharp ridge. A prominent fold extends from 
the eye, across the top of the tympanum to 
the level of the arms, and, as in the case of 
Hyla citropa } a parasite, presumably Batra - 
chomyiay is frequently embedded in this fold. 

The dorsal surfaces of the arms and legs 
are colored like the back, except the upper 
arm is paler. The most striking color occurs 
on the concealed surfaces. The armpits, the 
posterior half of the sides of the body, and 
the anterior and posterior surfaces of the 
thighs are orange. This color is not present 
in preserved specimens; these areas become 
pale tan after preservation. 


TABLE 4 


Principal Differences Between Hyla jervisiensis and Hyla ewingi 
(from the Sydney Region) 


jervisiensis ewingi 


Maximum size 
Female 
Male 

Tibia length/body length ratio 
Finger discs 

Part of fourth toe not webbed 
Web between third and fourth toes 

Position of nostril 

Shape of snout, viewed laterally 

Abdomen 

Light area from below eye to angle 
of jaws 

Spots on groin 

Posterior surface of thigh in life 


61 mm. 

49 mm. 

0.55 (range, 0.53-0.57) 
Noticeably wider than fingers 
Disc and 1.5 phalanges 
Low point at proximal end of sec¬ 
ond phalanx from tip 
Nearer snout than eye 
Dorsal side horizontal 
Less granular 

Inconspicuous 

Absent 

Orange or reddish orange 


33 mm. 

31 mm. 

0.47 (range, 0.43-0.51) 

About same width as fingers 
Disc and 2 phalanges 
Low point at middle of third 
phalanx 

Equidistant from snout and eye 
Dorsal side sloping down at tip 
More granular 

Conspicuous 

Usually present 

Yellow or yellowish orange 
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Fig. 55. Hyla jervisiensis. Open mouth, hand, and foot. A.M.N.H. 
No. 64032. Waterfall, National Park, New South Wales. 


The ventral surface is white, except for a 
darker wash on the throat of the male. 

The back is smooth and the ventral sur¬ 
face is finely granular. The eye is golden. 

Hyla jervisiensis is a tree frog of moderate 
proportion. The largest female that I have 
seen is 61 mm. This species is, therefore, much 
larger than Hyla ewingi. The body propor¬ 
tion ratios of four males from Waterfall, New 
South Wales, in the American Museum of 
Natural History collection, which vary from 
44.2 to 47.4 mm. in body length, are: tibia 
length/body length, 0.55 (0.53-0.57); head 
length/body length, 0.33 (0.32-0.34); head 
width/head length, 1.04 (1.01-1.05). Meas¬ 
urements in millimeters of the type of Hyla 
jervisiensis (No. 4826 in the Museum Na¬ 
tional d Histoire Naturelle in Paris) are: body 
length, 40.8; tibia length, 20.2; head length, 
12.9; head width, 13.1. Similar data for the 
type of Hyla kreffti (British Museum No. 
1947.2.22.78), a synonym, are: body length, 
46.0; tibia length, 22.7; head length, 13.7; 
head width, 14.1. 


i ne tympanic membrane is distinct. T 
fold above it is well developed. 

The web between the fingers is vestig 
(tig. 55). The discs are noticeably wider th 
the fingers. The sequence of finger lengths 
ft "'ith finger 2 much longer th 
hnger 1. The males have a nuptial pad on t 
thumb. 

The toes have a moderate web (fig 5 
the disc and one and a half phalanges of t 
fourth toe are free. The low point of the w 
between the third and fourth toes is at t 
level of the proximal end of the seco 
phalanx (counting from the tip of the to 
iere are a small inner metatarsal tuber 
and a tiny central one. 

The tongue is very broad and nicked p 


teriorly (fig. 55). The vomerine teeth are be¬ 
tween the choanae, their anterior margins 
being at the level of the anterior edge of the 
choanae. 


Habits and Habitat 


I observed Hyla jervisiensis only near 
Waterfall, National Park, New South Wales, 
on March 17 and possibly at Lawler’s Creek 
near Bodalla (pi. 32, fig. 2) on February 
At Waterfall males were sitting on ferns, 
which were growing along the sides of a sma 
steam. (Other species present at the same 
time were Hyla phyllochroa, Hyla ' e J u ^ ur *‘ 
Crinia signifera, and Crinia haswelh-) 
Lawler’s Creek the single individual collected 


^as on a fern. , . 

Fletcher (1889) found females distended 

rith ova in July at Burrawang. 

Krefft (1863) remarked at the species* 


found it on cycads. 


Voice 

The call is a deep, slow “wr-a-a-ck, re 
peated three to six times. 


Geographic Distribution 

Hyla jervisiensis, as understood.by ”- £W 
known only from a small area in eas e ^ 
South Wales (fig. 56). It occurs in ti 
Mountains and along the coast from g aV 
to Bodalla. The type locality is Jen 


NEW SOUTH WALES RECORDS 

The Australian Museum has sp 
from: 


ecime ns 


Gosford (No. 10045) 

Blackheath (Nos. 5006-5008) 

Leura (No. 8461) .. 

Lawson, Blue Mountains (No. 24U ) 
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Wildes Meadow, Moss Vale (No. 6509) 

The American Museum has specimens 
from: 

Near Waterfall, National Park (Nos. 64029- 

64032) 

Lawler’s Creek near Bodalla (No. 64033; identi¬ 
fication uncertain) 

The British Museum (Natural History) has 
specimens from: 

Sydney (No. 63.6.16.87, recatalogued as No. 

1947.2.22.78; type of Hyla kreffti) 

Sydney (No. 63.5.21.1) 

Randwick (No. 64.7.8.1) 

*New Holland (No. 59.9.20.1) 

There are literature records for Hyla 
jervisiensis that cover a much wider area. It 
has been recorded, for example, from Port 
Denison (Bowen), Queensland, to Tasmania. 
I seriously doubt that any of these records 
applies to Hyla jervisiensis, and none of them 
is shown in figure 56. Reasons for my skep¬ 
ticism are given in the section headed “The 
Hyla ewingi complex/’ 

Literature 

Hyla jervisiensis was described by Dumeril 
and Bibron (1841). It had been collected at 
Jervis Bay by Peron and Lesueur. The type 
is in the Museum National d’Histoire Na- 
turelle in Paris [Guibe, (1950?)]. 

Gunther (1858) gives a short description 
extracted from that of Dumeril and Bibron. 

The subsequent taxonomic history of this 
species was confused by Gunther’s (1863a, 
with a poor figure of an adult) description of 
Hyla kreffti . The type locality is Sydney, and 
the type is in the British Museum (Natural 
History^). It is now clear that Hyla jervisiensis 
and Hyla kreffti are one and the same. General 
works have usually listed both, but with any 
remarks on Hyla jervisiensis derived solely 
from the original description. It is also prob¬ 
able that many writers have incorrectly class¬ 
ified individuals of Hyla ewingi as Hyla kreffti 
or Hyla jervisiensis . Many of the references 
that are given below apply partially or en¬ 
tirely to species other than Hyla jervisiensis , 
because I question all references to Hyla 
jervisiensis from Queensland, South Aus¬ 
tralia, Victoria, and Tasmania, as well as 
many from New South Wales. 1 give here 



Fig. 56. Hyla jervisiensis. Geographic 
distribution. 


the literature for a name, therefore, rather 
than for a species. 

General descriptions are given by Giinther 
(1863b, w r ith an illustration in color of the 
adult and a drawing of the hand), Keferstcin 
(1867, as Hyla kreffti; 1868a, also as Hyla 
kreffti and mentioning Hyla jervisiensis ), 
Krefft (1870, also as Hyla kreffti and men¬ 
tioning Hyla jervisiensis ), Peters (1873b, 
as Liloria jervisiensis ), BouJcnger (1882, as 
Hyla kreffti and Hyla jervisiensis ), Werner 
(1897b, as Hyla jerviensis , a lapsus calami ), 
Fry (1915, as Hyla ewingi kreffti ), Nieden 
(1923, as Hyla kreffti and Hyla jervisiensis ), 
Loveridge (1934 and 1935, making Hyla 
kreffti a synonym of Hyla jervisiensis; how¬ 
ever, his understanding of the latter is in¬ 
correct), Condon (1941, however, probably 
describing Hyla ewingi; also suggesting that 
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Hyla unguinalis Ahl, a lapsus calami for 
Hyla inguinalis, is a synonym of Hyla jer- 
visiensis), and Copland (1957, as Hyla jer- 
visiensis, and making Hyla kreffti a synonym 
of Hyla ewingi verreauxi). 

Papers that are primarily concerned with 
distribution are by Fletcher (1890, Hyla jer- 
visiensis and Hyla kreffti; 1898, Hyla kreffti), 
Boettger (1892, Hyla kreffti), Barbour (1914, 
Hyla kreffti), Loveridge (1935, saying that 
Barbour’s Hyla kreffti is Hyla dayi), and 
Mackay (1955). 

Field observations are given by Krefft 
(1863, as Hyla kreffti and Hyla servesiensis, a 
lapsus calami) and Fletcher (1889, as Hyla 
kreffti). 

The species is mentioned, but with little 
information of importance given, by Gray 
(1841a), DumSril (1853, “rainettede Jervis”), 
Dumeril and Bibron (1854), Krefft (1865, 
1867, as Hyla kreffti and Hyla jervisiensis), 
Gunther (1868a, as Hyla kreffti), Anonymous 
(1883, as Hyla kreffti), Fletcher (1892 and 
1894b, as Hyla kreffti and Hyla jervisiensis), 
Spencer (1892, as Hyla kreffti), Aflalo (1896, 
both names), Andersson (1913a, both names), 
Smith (1929, as Hyla kreffti), and Scott 
(1942, both names). 

Hyla ewingi Dumeril and Bibron 
The Brown Tree Frog 
Plate 44, figures 2-4; text figures 57, 58 

Diagnosis 

A combination of the following charac¬ 
teristics separates Hyla ewingi from other 
species in eastern New South Wales: moder¬ 
ately developed pads on fingers and toes; sec¬ 
ond finger noticeably longer than the first; 
back nearly covered by a brown patch (the 
ewingi patch”) which begins at the eyes and 
extends to the cloaca; and posterior surface of 
thigh yellowish. Most of these characteristics 
are also present in Hyla jervisiensis, the spe¬ 
cies most likely to be confused with Hyla 
ewingi, and table 4 shows how the two can be 
distinguished. 

Description 

tfy/a ewingi is a widespread species that 
shcm-j considerable geographic variation, 
lhe description that is given here is based 


on individuals inhabiting the Sydney region. 
Geographic variation is considered below in 
a separate section. 

The most characteristic feature in the 
pattern of this species is the patch on the 
back. As in Hyla jervisiensis, it begins at the 
level of the center of the eyes and extends to 
the cloaca. In living animals, at night, this 
patch is generally a very dark brown or black 
on a dark brown background. Individuals in 
the laboratory may have a pale gray back, 
with only a suggestion of the darker patch 
(pi. 44, fig. 3 ). In roughly half of the individ¬ 
uals collected near Sydney the patch has a 
light median stripe. 

A narrow dark stripe below the canthus 
extends from the snout through the nostril 
to the eye. This continues as a wider stripe 
from the eye through the tympanum to the 

level of the arms. . 

A white line on the upper jaw begins be¬ 
neath the eye and extends to the hinge o * 
jaws or somewhat more posteriorly, t is 
wider near its anterior end. The entire loreal 

region may be pale. , 

The anterior and posterior surfaces of tne 
thigh are yellowish or yellowish orange. 
Nearly all individuals from the Sydney ar 
have small or moderately large blac ' spo s 

blotches in the groin. \ B the 

The ventral side is white. In ma e 
anterior half of the throat is dar . , 

The dorsal surface is moderately smo « 
and the ventral surface is granular, n 
ably so for a small species. an( j 

This is a small species, with short leg 
a fairly broad head. The largest in ^ 
collected in the Sydney area was a c " . was 
mm. in body length. The largest < l3 
31.1 mm. The body proportion ratios ^ 
males (with pigmented throats. - n 

eastern New South Wales area, v 1C ^Jbia 
body length from 26.4 to 31.1 ‘ n.51): 

length/body length, 0.47 + 0.0 (• 

head length/body length, 0.33:r • , + q_q 1 
0.35); head width/head lengt 

(1.02-1.11). Measurements in mill” ^ ^ 

the type of Hyla ewingi (^°- jj e in 
Mus 6 um National d’Histoire * length 

Paris) are; body length, 32.5, 1 .a 9 The 
15.1; head length, 10 . 0 ; head 
type in the British Museum (- " 0 poorly 

recatalogued as No. 1947.2.22. 1 








1961 


MOORE: FROGS OF EASTERN NEW SOUTH WALES 


285 




Fig. 57. Hyla ewingi . Open mouth, hand, and foot. A.M.N.H. 
No. 64065. Burradoo, New South Wales. 


preserved that accurate measurements can¬ 
not be made. 

The tympanic membrane is prominent. 

There is a finger web that is so slight that 
it is usually not obvious without a magnify¬ 
ing lens (fig. 57). The fingers are long and 
delicate. The discs are poorly developed, be¬ 
ing about the same width as the fingers them¬ 
selves. The sequence of finger lengths is 
3>4>2>1. The breeding male has a brown 
nuptial pad on his thumb. 

The toes are also delicate, with the discs 
poorly developed (fig. 57). The web is moder¬ 
ately developed, with the disc and two 
phalanges of the fourth toe free. The low 
point of the web betw een the third and fourth 
toes is opposite the middle of the third pha¬ 
lanx of the fourth toe (counting from the 
tip). 

The tongue is moderately broad and has a 
posterior nick (fig. 57). The vomerine teeth 
are between the choanae. 

Geographic Variation 

Hyla ewingi , as do all widely distributed 
Australian amphibians, shows geographic 
variation. It would be remarkable if such 
were not the case. From the number of sub¬ 
species described, one would gather that it 
is unusually variable. It is not. I believe that 
the naming of so many subspecies is a conse¬ 
quence of errors made by early workers. Ma¬ 
terial was scanty, and the published descrip¬ 
tions w ere not always adequate. As a conse¬ 
quence, the species was described many 
times. Hyla ewingi w r as described from Tas¬ 
mania; Hyla calliscelis , from Adelaide; Hyla 
verreauxi , from Sydney; and Hyla parvidens , 
from Port Phillip. (And of course Hyla kreffti 
described from Sydney and Hyla jervtsiensts 


from Jarvis Bay added to the confusion.) 
Whenever numerous names are available, it 
is probable that an extra effort is made to 
detect local differences, so many subspecies 
are recognized. That there are differences 
among these local populations cannot be 
denied. However, the variation is slight, and 
no prominent geographic breaks serve to 
delimit subspecies, which is abundantly made 
clear by the fact that Fletcher (1898), Fry 
(1915), Loveridge (1935), and Copland (1957) 
all had a large quantity of material available, 
and each came to different conclusions re¬ 
garding the number and distribution of sub¬ 
species. 

The major geographic variation is in the 
dorsal patch, the spots on the groin, the 
line beneath the eye, and the shape of the 
fingers and toes. The follow ing descriptions 
are from specimens that I collected; the 
material in the Australian Museum w r as not 
studied in detail. 

When a series of 11 specimens from the 
Lake St. Clair area of Tasmania (the largest 
is a male 33 mm. in body length) is compared 
with eastern New r South W'ales individuals, 
it is found that the white line from the eye 
to the arm is more distinct, spots are absent 
from the groin, the fingers and toes are 
shorter and broader, and the discs are better 
developed in the former. The webbing be- 
tw'een the fingers is slightly better developed. 
The webbing between the toes is better de¬ 
veloped, only the disc and one or one and a 
half phalanges being free. The low* point of 
the web between the third and fourth toes is 
at the level of the proximal end of the second 
phalanx from the tip of the toe. 

Eleven individuals were collected atOlinda, 
Victoria. These are intermediate betw^een the 
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Tasmania and eastern New South Wales 
forms. In most the eye stripe approaches the 
New South Wales condition in being wider 
anteriorly and less distinct than in the Tas¬ 
manian specimens. The fingers and toes are 
longer and narrower, and the discs are smaller, 
than in the Tasmanian individuals. The 
webbing of the fingers and toes may be more 
like that of the Tasmanian frogs, but, as the 
difference is so slight, it is difficult to be sure. 
There are no prominent spots on the groin. 

In many respects the population of the 
Mt. Kosciusko area is the most distinctive of 
any. This was named Hyla ewingi alpina by 
Fry (1915). There is much more green on the 
dorsal surface (bluish gray in alcohol), and in 
many of the individuals the dorsal “ewingi 
patch” is disrupted or absent. When present, 
it is divided by a broad central stripe. The 
juveniles shown in plate 44, figure 4, give an 
indication of the variability. These indi¬ 
viduals were collected at the Chalet at an 
elevation of 5740 feet. Two individuals from 
Bett’s Creek Camp (5000 feet) were of the 
alpina^ type, that is, without the “ewingi 
patch.” A single individual from Saw Pit 
Creek, 6 miles east of Hotel Kosciusko (3900 
feet) had a typical “ewingi patch.” The hand 
and foot structure of all these is similar to 
that of the eastern New South Wales indi¬ 
viduals. 

Individuals from the Armidale area of New 
bouth W ales are much like those from the 
}dney area. In some, the spots on the groin 


are more conspicuous. The fingers and toes 
seem to be more like those of Victoria indi¬ 
viduals. 

Finally, in a small series of four individuals 
from Binna Burra in southern Queensland, 
the most noticeable and constant feature is 
that the yellowish orange patch on the rear 
of the thigh is a flattened oval, part of which 
has a dark border, defining it more sharply. 
The toes are more fully w r ebbed than those of 
the east New South Wales individuals, only 
the disc and one phalanx of its fourth toe 
being free. The toes are not so long as in the 
eastern New South Wales individuals, and 
the discs of both the fingers and toes are 
better developed. 

Table 5 gives data on variation in the ratio 
of body proportions. For two of the localities 
the number of individuals available for meas¬ 
urement is too small to be of much value. 
Nevertheless, the data as a whole show that 
the species is fairly uniform. There is a sug¬ 
gestion of narrower heads in the Tasmania 
and Queensland populations and of longer 
tibias in Queensland. 

With the above information on geographic 
variation in Hyla ewingi , we can now digress 
and reconsider the difference between Hyla 
jervisiensis and Hyla ewingi . Table 4 gives 
numerous slight and some major ways that 
preserved individuals of the two can be 
separated. The critical differences are adut 
size and the tibia length/body length ratios, 
as there appears to be no overlap in these 


TABLE 5 


Geographic Variation in Body Proportions in Hyla ewingi 


Tasmania 

(Lake St. Clair) 
Victoria (Olinda) 
Kosciusko 
Eastern New South 
Wales 
Armidale 

(Booroolong Creek) 
Queensland 
(Binna Burra) 


Num- Tibia Length/ Head Length/ Head Wiidt / 

ber v_ize Body Length Body Length Head Lengt 

__ Mean Range Mean Range Mean Range 


10 

11 

3 

27.5- 34.0 

33.6- 37.7 
29.2-31.4 

0.47 

0.49 

0.47 

0.44-0.54 

0.46-0.51 

0.44-0.49 

0.33 

0.31 

0.33 

0.31-0.35 

0.30-0.33 

0.31-0.34 

1.02 

1.04 

1.07 

0.96-1-0* 

0.98-1-1° 

1.04-1.1° 

13 

26.4-31.1 

0.47 

0.43-0.51 

0.33 

0.31-0.35 

1.06 

1.02-l.U 

9 

26.5-36.5 

0.44 

0.42-0.46 

0.32 

0.30-0.34 

1.06 

1.03-1-12 

4 

29.4-31.0 

0.53 

0.52-0.56 

0.32 

0.31-0.32 

1.02 

1.01-1.03 
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factors in the geographic area where both 
species are present. 

The real problem arises in distinguishing 
immature Hyla jervisiensis from Hyla ewingi 
of the same size. When one turns to char¬ 
acters other than size, difficulties are en¬ 
countered. Thus, in the specimens of Hyla 
ewingi from Tasmania and Binna Burra 
(Queensland), and, to a lesser degree, those 
from Olinda (Victoria), the extent of the web¬ 
bing of the toes may approach or even exceed 
that of Hyla jervisiensis . The Tasmania in¬ 
dividuals of Hyla ewingi also resemble Hyla 
jervisiensis in lacking spots on the groin. The 
discs of the Tasmania and Binna Burra in¬ 
dividuals are larger than those in the eastern 
New South Wales individuals and approach 
the condition in Hyla jervisiensis. 

The tibia length/body length ratio of Hyla 
ewingi is always lower than that of Hyla 
jervisiensis except for an occasional individual 
from Tasmania and most individuals from 
Binna Burra, regions where Hyla jervisiensis 
does not occur. 

When the above facts are realized, it is easy 
to see why the two species have been con¬ 
fused for so long in museum collections. It is 
convenient and noteworthy that the two spe¬ 
cies differ most where they are sympatric. 
For example, the Hyla ewingi that are sym¬ 
patric with Hyla jervisiensis have smaller 
discs than the Hyla ewingi that occur else¬ 
where. Could this be the result of greater 
specialization and divergence in the sympat¬ 
ric areas? Hyla jervisiensis has well-devel¬ 
oped discs on the fingers and toes. If we can 
use the extent of development of these struc¬ 
tures as a key, certainly Hyla ewingi is less 
of a tree frog (as it has very reduced discs) 
in areas where Hyla jervisiensis occurs than 
it is elsewhere. 

It is mentioned above that many writers 
have described subspecies in Hyla ewingi. 
One should refer to Copland (1957) for the 
latest effort. The subspecies that he recog¬ 
nizes and the areas where they occur are: 

Hyla ewingi ewingi; Tasmania 

Hyla ewingi iuxtaewingi ; Southern Victoria 

Hyla ewingi verreauxi; Victoria and lowlands of 

eastern New South Wales 
Hyla ewingi alpinia ; Mt. Kosciusko 
Hyla ewingi laveridgei; highlands of Victoria and 


New South Wales at lower elevations than 

H. e. alpina 

Hyla ewingi calliscelis; Victoria and South Aus¬ 
tralia 

I do not consider that it is necessary to 
recognize subspecies in Hyla ewingi , but the 
reader must remember my bias against recog¬ 
nizing subspecies in frogs. It should be noted, 
however, that these subspecific categories for 
Hyla ewingi do not consist of uniform pop¬ 
ulations, have no sharp breaks in the pattern 
of variation that could serve to mark the 
boundaries of the subspecies, and ignore 
much local variation. Those persons who 
wish to identify their material precisely can 
say merely that they have Hyla ewingi from 
a particular locality. 

A particular “species” category in frogs 
may occasionally be a fiction, but the “sub¬ 
species” is nearly always a myth. 

Habitat 

This species is widely distributed in regions 
where there is plenty of moisture (pi. 29, fig. 
1; pi. 32, fig. 2). Near Killara it was very com¬ 
mon not only along the edges of streams but 
also in the woods and gardens. It occurs in 
lagoons along the coast. In Tasmania it is 
common along the edge of Lake St. Clair. In 
the Armidale region of New South Wales it 
is common along the edges of streams and 
lagoons (pi. 28, figs. 1. 2; pi. 30, fig. 2). At 
Binna Burra it occurs in the rain forest 
(pi. 32, fig. 1). Its most spectacular habitat 
is the alpine lakes and meadows of Mt. 
Kosciusko (pi. 31, fig. 2). Here on February 
22, 1953, adults were calling in ponds formed 
at the edge of melting snow (7100 feet). 

Voice 

The call is a merry, whirring, rapid “reed- 
reed-reed,” each “reed” repeated six to 14 
times. In some individuals the call rises and 
then falls. In others it seems to go slightly 
down the scale from beginning to end. Indi¬ 
viduals from Tasmania, Victoria, and south¬ 
ern Queensland may have slightly different 
calls; at least they sounded so to my ear 
which, however, is not very good at recog¬ 
nizing slight differences in sounds. 

To Harrison (1922) the call is a “high, hur¬ 
ried, piping, ‘cree-cree-cree-cree-cree/ ” 
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Breeding Habits 


At Killara breeding begins in the winter. 
The yellowish embryos were first collected 
August 3, 1952. These were raised to meta¬ 
morphosis, which took nearly three months 
in the laboratory, in order that their identity 
could be checked. Tadpoles 45 mm. in total 
length were received from Locksley, New 
South Wales, on October 7, 1952. These 
transformed after they were in the labora¬ 
tory for a month. Tadpoles about to trans¬ 
form were collected February 22, 1953, in 
Lake Albina on Mt. Kosciusko and were 
raised to make certain of their identification. 
Transforming young were observed at Uralla 
Lagoon and Thomas’ Lagoon near Armidale, 
New South Wales, on November 16 and at 
Binna Burra, Queensland, December 16,1952. 

At Killara Hyla ewingi was calling when I 
first began field work at the end of July in 
1952 and was still calling when I ceased it 
in late April in 1953. On cool nights, when 
even Crinia signifera was silent, it could be 
heard. 


Both Fletcher and Harrison observec 
breeding. Fletcher (1889) reported that call 
ing, and probably breeding, occur throughou 
the year. A clasping pair was observed Jum 
16. The body length of the recently trans 
formed juvenile is 12 mm. Harrison (1922 
observed “spawn every month of the year. I 
is attached in a cylindrical mass number 
i ng upwards of a hundred eggs to grass stalk 
and similar submerged objects. Each egg i; 
surrounded by a relatively large jelly sphere 
the whole being embedded in a commo. 
matrix. The eggs have the pigmentec 
pole a light brownish yellow, and the vege 
table pole light yellow. They measure 1 ; 
mm. in diameter, and the surrounding jelh 

ohnf e ^ The tadpoles meta " lor 

phose ,n the fie d in summer weather in sever 

to eight weeks.” 

Marriner (1907) gives an account of th. 
species New Zealand, where it was intro 
duced in about 1875. 


Embryonic Development 
The early stages of development of j 
Were «* observed, bu" one groJ 

W^s lIn a8 ad C d 0 V C, "l “ K ' lara ’ Ne "' & 
tarl ; In addition, I was given two groui 

tadpoles from Locksley, New South W 


In each case the embryos were raised to meta¬ 
morphosis to establish their identity. 

The youngest embryos seen were in stage 
20. At this stage they were yellow. The gills 
were vestigial, only a single filament being 
present. This branched once before being 
overgrown by the operculum. 

The tadpole appears light yellowish to the 
eye. The maximum size reached is 45 mm. 
There are five rows of teeth, two in front of 
the mouth and three behind. The row imme¬ 
diately in front of the mouth and the row 
immediately behind are interrupted. The 
anus opens to the right side of the tail fin, and 
the spiracle is on the left side of the body. 

In the laboratory it took nearly three months 
before metamorphosis began. The body lengths 
of 11 individuals that had just completed 
metamorphosis varied from 14.3 to 17.0 mm. 

Geographic Distribution 

Hyla ewingi occurs along the Queensland 
coast south of Cooktown, the coast and 
mountains and occasionally farther west in 
New South Wales, and in Victoria, Tasmania, 
and the southeast portion of South Australia 
(fig. 58). There is a doubtful record of its 
occurrence in Western Australia. The type 
locality is Tasmania. 

It was introduced in New Zealand in about 
1875 (Marriner, 1907). 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

Jaffa, Ashford Downs (No. 9410) 

Inverell (No. 8398) 

Armidale (No. 5253, old collection) 

Brooklane, E. Dorrigo (No. 9947) 

Gurravembi, Nambucca River (No. 6325) 
Tamworth-Walcha road (No. 10771) 

Port Macquarie (No. 7080) 

Barrington Tops (Nos. 13089, 13090) 

Pol Blue, Barrington Tops (No. 13310) 
Lucknow, Orange (Nos. 7503-7505, 8407) 
Palmdale, Wyong (No. 12080) 

Wimburndale Creek (No. 4819) 

Oberon (No. 11549) 

Fish River, Tarana (No. 3124) 

Blackheath (No. 8493) 

Blue Mountains (No. 4223) 

Wentworth Falls (No. 8397) mop 

Bowenfels South, Cox River (Nos. 13389-l^ y ) 
*Cox River (No. 10809) 
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Kurrajong Heights (Nos. 8404, 8405) 

Lindfield (No. 4817) 

Kingswood (No. 1941) 

Sydney (Nos. 7094, 7095, old collection) 
Parramatta (No. 5103) 

Smithfieid (No. 2834, and others in the old col¬ 
lection) 

Stanmore (No. 8413) 

Mulgoa (No. 7093, old collection) 

Maroubra (No. 4208) 

Avoca (No. 8504) 

Mossvale (Nos. 446, 448, 5254) 

Burrawang (Nos. 7589, 7590) 

Bundanoon (No. 4369) 

Koonadan, Leeton (Nos. 9485-9487) 

Gerringong (No. 6130) 

Yass (No. 8417) 

Bungendore (No. 8341) 

Tumut (Nos. 9646, 9647) 

Talbingo (No. 12087) 

Mt. Kosciusko (No. 4644, type of alpina ; Nos. 
581-584, 4645, 4646, 5055, 5056, 5058, 5059, 
5422-5425, cotypes of alpina\ Nos. 5255, 5256, 
10954) 

Pretty Point, Mt. Kosiusko (Nos. 7433-7438) 
Daner’s Gap, Mt. Kosciusko (Nos. 10922, 13773) 
Etheridge Range, Mt. Kosciusko (Nos. 10972, 
13775) 

Berridale (Nos. 4639, 4641, 5234) 

•Freebodies Hut, Ingeegoodbee River (No. 13021) 

The American Museum of Natural History 
has specimens from: 

Ben Lomond (Nos. 64055-64058) 

Black Mt. Lagoon (No. 64059) 

Ebor (Nos. 19951-20061, a poorly preserved se¬ 
ries; No. 64060) 

Booroolong Creek, 20 miles north west of Armidale 
(Nos. 64046-64054) 

Capertee (Nos. 64071, 64072) 

Megalong Valley, Katoomba (No. 13349) 
Glenbrook (Nos. 64068, 64069) 

Smithfieid (No. 13350) 

Kuringai Chase (Nos. 64073, 64074) 

Killara (Nos. 64061-64064) 

East Lakes, Sydney (No. 64070) 

Gerroa (Nos. 64034, 64035) 

Burradoo (Nos. 64065-64067) 

Lawler's Creek, near Bodalla (No. 64036) 

Lake Albina, Mt. Kosciusko (Nos. 64040, 64043) 
Chalet, Mt. Kosciusko (Nos. 64038, 64039) 

Betts Creek Camp, Mt. Kosciusko (Nos. 64044, 
64045) 

Hotel, Mt. Kosciusko (No. 64042) 

Saw Pit Creek, Mt. Kosciusko (No. 64041) 

Eden (No. 64037) 

•New South Wales (No. 15002) 



Fig. 58. Hyla ewingi . Geographic 
distribution. 


The British Museum (Natural History) 
has specimens from: 

Ebor (Nos. 1924.2.27.7-1924.2.27.10) 

Luchnow (Nos. 92.9.16.8, 92.9.16.9) 

Sydney (No. 87.7.16.8) 

Burrawang (Nos. 88.7.3.23. 88.7.3.24) 

•Australia (Nos. R.R. 1936.12.3.196-1936.12.3, 
198) 

•New Holland (No. 58.11.22.2) 

Localities for which I have literature rec¬ 
ords only are Ulong (Slevin, 1955), Kilbride, 
near Campbelltown, Porter’s Retreat, and 
Adaminaby (Copland, 1957). 
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AUSTRALIAN CAPITAL TERRITORY RECORDS 
The Australian Museum has specimens 
from: 

“ACT” (Nos. 12494-12495) 

The American Museum of Natural History 
has a specimen from: 

Canberra (No. 64093) 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Byfield, near Yeppoon (No. 8700) 

Queensland (No. 5259, old collection) 

The American Museum of Natural History 
has specimens from: 

Binna Burra, Beechmont (Nos. 64075-64080) 

The British Museum (Natural History 7 ) has 
specimens from: 

Cooktown (Nos. 98.10.19.21, 98.10.19.22) 

Port Denison (Nos. 64.7.8.11, 64.7.8.12) 

Hyla ewingi is very common in southeast¬ 
ern Australia. One wonders why it is infre¬ 
quent in collections from Queensland, where 
it is widely distributed. New data on its sta¬ 
tus in central and northern Queensland are 
desirable. 


VICTORIA RECORDS 

The Australian Museum has specimens from: 
Tom Groggin (No. 12983) 

Ballarat (Nos. 8339, 8340, 8395) 

Warragul (No. 8408) 

*Mt. Lofty (No. 8414) 


. Copland (1957) suggests that the Mt. 
Lofty locality may be in South Australia. 

The American Museum of Natural History 
has specimens from: 

Olinda (Nos. 64082-64092) 


The British Museum (Natual 
specimens from: 


History) has 


Ballarat (No. 92.9.16.7) 
Melbourne (No. 63.11.16.8) 


nrH. . T Which 1 have Mature 

S r V are c L ' tt,e River between Bu 
7 h % NeW , Wa,es b ^der (Braz 
1 '47): 18 miles west of Bairnsdale, Dari 


Wilson’s Promontory, Mt. Donna Buang, 
Mt. Baw Baw, and Grampians (Copland, 
1957); Ringwood, Brighton, Waterloo, Tra¬ 
falgar, and Bairnsdale (Lucas, 1892); and the 
Bogong High Plains (Garnet, 1959). 

TASMANIA RECORDS 

The Australian Museum has specimens 
from: 

Flinder’s Island, Bass Strait (Nos. 6070, 6071) 
*Pierman’s Ridge, northwest Tasmania (No. 
12121 ) 

Port Sorell (No. 7469) 

Ulverstone (Nos. 7470, 7603-7610) 

Launceston (No. 6046) 

Cradle Lake (No. 9830) 

Lake St. Clair (No. 12122) 

Interlaken (Nos. 9500, 9501) 

Hobart (No. 4402) 

Cascades (No. 10073) 

Dinorlan (No. 10955) 

*Tasmania (Nos. 5260, 8403, 8416, 8419) 

The American Museum of Natural History 
has specimens from: 

Arthur River (Nos. 64094-64096) 

Lake St. Clair (Nos. 64099-64107) 

Derwent Bridge (Nos. 64097, 64098) 

The British Museum (Natural History) 
has specimens from: 

Launceston (Nos. 1901.9.13.40-1901.9.13.49) 
Longford (No. 1936.7.9.11) 

Hobart (Nos. 46.9.11.62, 43,8.24.19) 

Near Hobart (Nos. 1936.9.7.8-1936.9.7.10) 
Tasmania (Nos. 60.11.29.26, 45.5.2.33, 45.3.31.^, 
and 52.12.11.3, recatalogued as No. 1947.2- - < 
one of the types) 

Localities for which I have only literature 
records are Kingston (Copland, 1957); a 
Tiberias (Lord and Scott, 1924); St re er 
River (Loveridge, 1935); Lake Fenton, bagte- 
hawk Neck, Port Arthur, Wilmot, Shemei 
(Blanchard, 1939); and Westbury and L>ev- 
onport (English, 1910). 

SOUTH AUSTRALIA RECORDS 
The Australian Museum has specimens 
from: 

Kingscote, Kangaroo Island (Nos. 7128, 7 
7160, 7163) 

*South Australia (No. 5257) 

Adelaide is the type locality of Hyl& ca ^ 
celts (Peters, 1875) a synonym- 







1961 


MOORE: FROGS OF EASTERN NEW SOUTH WALES 


291 


WESTERN AUSTRALIA RECORDS 

The British Museum (Natural History) 
has two specimens (Nos. 64.10.27.23, 64.10.- 
27.24) received from Krefft that are probably 
Hyla ewingi. They are listed as such by Bou- 
lenger (1882). The locality is given as King 
George’s Sound. This is the only record for 
this species in Western Australia. Main (1954a) 
did not list it. I have not entered this record 
on the map of distribution (fig. 58), because 
I doubt its validity. 

Literature 

Hyla ewingi was described by Dum6ril and 
Bibron (1841). The type locality is Van Die¬ 
men’s Land. One of the types is in the Mu¬ 
seum National d’Histoire Naturelle in Paris 
[Guib6, (1950?)], and the other is in the British 
Museum (Natural History). 

Hyla calliscelis was described from Ade¬ 
laide by Peters (1875). Boulenger (1882) and 
later authors have regarded it as a synonym 
of Hyla ewingi , or at most a subspecies. Hyla 
verreauxi was described by Dum6ril (1853) on 
the basis of 14 individuals from Botany Bay 
and Sydney. These are listed as Nos. 4849 
and 4850 in the Museum National d’Histoire 
Naturelle in Paris [Guib6, (1950?)]. This isalso 
a synonym, or at most is the name of a sub¬ 
species. 

General descriptions are given by Jac- 
quinot and Guichenot (1853, with a colored 
illustration of the adult and the roof of the 
mouth), Gunther (1858, as Hyla ewingi and 
also as Hyla verreauxi ), Keferstein (1868a, 
and with a mention of Hyla verreauxi ), Stein- 
dachner (“1869” [1867]), Krefft (1870, also as 
Hyla verreauxi ), Boulenger (1882), Fletcher 
(1892; 1898, with a description of a new vari¬ 
ety from eastern New South Wales, Hyla 
ewingi orientalis), Lucas and Le Souef (1909), 
Fry (1915, with descriptions and illustrations 
of a new subspecies from Mt. Kosciusko, 
Hyla ewingi alpina), Nieden (1923), Lord and 
Scott (1924), Waite (1929), Loveridge (1934, 
as Hyla ewingi and Hyla jervisiensis; 1935, 
with Hyla ewingi orientalis becoming Hyla 
ewingi verreauxi), Slevin (1955), and Copland 
(1957, with descriptions of Hyla ewingi iux - 
taewingi from 18 miles west of Bairnsdale, 
Victoria, and of Hyla ewingi loveridgei from 
near Porter’s Retreat, New South Wales). 
Condon’s (1941, with figures of the adult) 


description of Hyla jervisiensis most likely 
applies to Hyla ewingi . 

Descriptions of the habits can be found in 
Fletcher (1889), English (1910, with colored 
illustrations of the adults), Harrison (1922), 
and Blanchard (1929). In referring to the 
habits of this species, Krefft (1863) probably 
used three names, Hyla ewingi, Hyla ver¬ 
reauxi , and Hyla kreffti. 

Various other discussions arc: of the trem- 
atode parasites, by Johnston (1912); of the 
skull, by William K. Parker (1881, with illus¬ 
trations); of the hyoid and larynx, by Tre- 
wavas (1933); and of the color of the ovum, 
by Harrison (1921). Marriner (1907) gives an 
account of the introduction of Hyla ewingi 
into New Zealand. 

Geographical data are given by Gunther 
(1867), Fletcher (1890, 1891a, 1894b), Lucas 
(1892, 1897), Andersson (1913a, also a dis¬ 
cussion of Hyla calliscelis ), Kinghorn (1924), 
and Brazenor (1947). 

There are unimportant references to Hyla 
ewingi in Gray (1841a), Dum6ril (1853), 
Dum6ril and Bibron (1854), Krefft (1865, 
1867, 1869, also with mention of Hyla ver¬ 
reauxi), Anonymous (1883), Spencer (1892, 
also a mention of Hyla verreauxi ), Aflalo 
(1896), Gadow (1901), Fry (1912), Smith 
(1929), Scott (1942), and Moore (1957a). 

Hyla parvidens Peters (1875) and Hyla 
inguinalis Ahl (1935) are probably synonyms 
of Hyla ewingi . 

THE GROUND HYLAS 

The species of Hyla that remain to be con¬ 
sidered are not “tree" frogs. They are ter¬ 
restrial and RanaAWie in general habits. Dur¬ 
ing much of the nineteenth century the 
generic name Liloria Tschudi was used for 
many of them. In Boulenger’s (1882) “Cata¬ 
logue," however, Liloria was regarded as a 
synonym of Hyla, and it has remained so to 
this day. 

In Australia there are two species groups of 
terrestrial hylas, namely, the lesueuri group 
and the aurea group. These groups are very 
different from each other in spite of the fact 
that both are terrestrial. 

The lesueuri group is discussed first. Its 
five species form a sequence that begins with 
stout-bodied and broad-headed forms and 
gradually passes to those w-ith extremely 
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slender bodies, long legs, and narrow heads. 

The first member of the group is a new 
species, and in several respects it links the 
other lesueuri-Mke species with the more 
typical tree frogs. 

Hyla booroolongensis, new species 
The Booroolong Frog 
Plate 45, figure 1; text figures 59, 60 

Hyla X Copland, 1957, p. 87. 

IHyla sp. Fletcher, 1894b, p. 528 (Inverell). 

Holotype: Australian Museum No. 16006 
(formerly A.M.N.H. No. 64816), the female 
of a clasping pair collected at Guy Fawkes 
Creek, Ebor, New South Wales, November 
21 , 1952, by John A. Moore; altitude 4200 
feet; field number 318. 

Paratypes: A.M.N.H. No. 64814 (the 
male that was in amplexus with the type) 
and Nos. 64810-64813 and 64815 collected 
November 20 and 21, 1952, at Guy Fawkes 
Creek, Ebor, New South Wales. British Mu¬ 
seum (Natural History) No. 1958.1.1.7 col¬ 
lected at Guy Fawkes Creek on November 20, 
1952. A.M.N.H. Nos. 64807-64809, males 
collected at Booroolong Creek, 20 miles 
northwest of Armidale, New South Wales, on 
November 17, 1952, altitude 3500 feet. All 
collected by John A. Moore. 

Diagnosis 

This new species is one of the Hyla lesueuri 
group, that is, it is primarily a terrestrial form 
with small discs on the fingers and toes, a very 
short second finger, a dark band across the 
dorsal side of the wrist, no finger webs, and 
vomerine teeth between the choanae. 

It differs from other members of the Hyla 
lesueuri group in many ways, as are summa¬ 
rized in table 6. It is most similar to Hyla le¬ 
sueuri itself, but it differs in having larger 
discs on the fingers, the second finger always 
slightly longer than the first, the fifth toe 
webbed to the disc, a more rounded head, no 
dark stripe below the canthus (or a very in¬ 
conspicuous one), and a shorter tibia. In ad¬ 
dition it is a smaller species. Most breeding 
females of Hyla booroolongensis are less than 
50 mm. in body length (most of those of Hyla 
lesueuri are more than 50 mm.), and most of 
the males are less than 35 mm. (most of the 
males of Hyla lesueuri are more than 35 mm.). 


Description 

The holotype is a breeding female, with a 
body length of 45.7 mm., tibia length of 25.1, 
head length of 16.4, and head width of 17.3. 
The upper parts are grayish brown, with an 
indistinct darker mottling. There is, in fact, 
no distinctive pattern anywhere on the body. 
The hind surface of the thigh is dark brown, 
with small pale spots. The under parts are 
white. 

The dorsal surface is nearly smooth, with a 
few very flattened warts. The throat is 
smooth, and the rest of the under parts is 
granular. There is a poorly developed chest 
fold. 

The snout, when viewed from above, is 
more rounded than in Hyla lesueuri . When 
viewed laterally it is also rounded. The nos¬ 
trils are nearer to the end of the snout than to 
the eyes. The canthus is rounded, and the 
loreal region is slightly concave. There is a 
feebly developed ridge behind the eye. The 
tympanic membrane is moderately distinct 
and about the same color as the side of the 
head. In the other members of the lesueuri 
group, the tympanum is more distinct, as in 
most specimens it differs in color from the 


surrounding skin. 

The fingers are not webbed (fig. 59). The 
discs are much wider than the fingers. The 
tubercles of the hand are moderately devel¬ 
oped. The outer metacarpal tubercle is split 
for half of its length. The sequence of finger 
lengths is 3>4>2>1. The second finger is 
definitely longer than the first. The thumb 


is opposable. 

The toes have well-developed webs (ng» 
59). Only the disc of the fifth toe is free. T ie 
disc and one phalanx of the fourth toe are 
free. The inner metatarsal tubercle is moder 
ately developed, and there is a tiny omer 


metatarsal tubercle. 

The vomerine teeth are in two transverse 
series that are contiguous (fig. 59). The> are 
between the choanae, their anterior bor er 
being level with the anterior borders o 
choanae. • u 

The tongue is broad and has a shg nl 
on the hind border. 

Males are much smaller than fenia es * 
male (A.M.N.H. No. 64814) that was m a - 
plexus with the holotype has a body en £ r 
34.5 mm., tibia length of 18.6, head eng 
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Fig. 59. Hyla booroolongensis. Open mouth, hand, and foot. A.M.N.H. 
No. 64816. Ebor, New South Wales. Holotype. 


12.9, and head width of 13.6. A dark brown 
nuptial pad covers nearly all the dorsal and 
inner sides of the thumb. 

In coloration and body form this male 
closely resembles the female holotype. The 
vomerine teeth differ in being nearly circular 
and in not touching at the midline. They are 
slightly more posterior, their hind ends being 
a little more posterior than the posterior level 
of the choanae. 

The other paratypes in the American Mu¬ 
seum series agree closely with the holotype 
and the mate of the holotype, but the follow¬ 
ing points should be mentioned. The poste¬ 
rior borders of the vomerine in most speci¬ 
mens are behind the level of the choanae. The 
posterior surface of the thigh may lack the 
modest pattern of the type and be like the 
rest of the dorsal surface. Many individuals 
have a dark band across the top of the wrist, 
a common feature in species of the lesueuri 
group. 

The following measurements are for the 
holotype and paratypes. The six females vary 
in body length from 45.7 to 50.5 mm. Their 
body proportion ratios are: tibia length/body 
length, 0.54 + 0.00 (0.53-0.56); head length/ 
body length, 0.34 + 0.00 (0.34-0.36); head 
width/head length, 1.08 + 0.01 (1.05-1.10). 
The four males vary from 31.3 to 37.0 mm. 
Their ratios are: tibia length/body length, 
0.56 + 0.01 (0.54—0.56); head length/body 
length, 0.36 + 0.01 (0.33-0.38); head width/ 
head length, 1.07±0.02 (1.02-1.11). 

The Australian Museum has a large series 
from the Fish River at Tarana, New South 
W ales (Nos. 3125—3135). The 11 males with 
nuptial pads vary from 25.5 to 32.3 mm. in 
body length. Excluding the obviously imma¬ 
ture ones, there are six females that vary 


from 37.4 to 44.4 mm. As the tibia length/ 
body length ratio is the most useful ratio for 
separating Hyla booroolongensis from Hyla 
lesueuri, it might be mentioned that for the 
males of the Fish River series it is 0.56 + 0.00 
(0.55-0.58), and for the females 0.57 + 0 01 
(0.55-0.59). 

The largest female that I have seen has a 
body length of 50.5 mm. (A.M.N.H. No. 
64810, Ebor, New South YVales), and the 
largest male is 38.5 mm. (Australian Museum 
No. 5935, Penrose Farm, Macquaire River, 
8 miles from Bathurst, New South Wales). 

Habitat 

Hyla booroolongensis was first encountered 
at Booroolong Creek, near Armidale, New 
South Wales (pi. 28, fig. 2). It was later taken 
at Guy Fawkes Creek, Ebor, New South 
W ales (pi. 28, fig. 1). Both are slow-moving 
streams with grassy borders. 

At Guy Fawkes Creek the adults were 
abundant at night, sitting on the rocks in the 
stream and on the banks. Booroolong Creek 
was visited only during the day. Here the 
adults were found under stones within 10 feet 
of the creek. 

Voice 

The call is a soft, slow “qrk qrk qrk.” 
Breeding Habits 

Mating pairs were observed in Guy Fawkes 
Creek during the night of November 20 and 
21,1952. Clasping is in the pectoral position. 

Geographic Distribution 

Hyla booroolongensis is an upland species. 
It extends from the Armidale region to the 
Blue Mountains in New South Whales (fig. 
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The Australian Museum has specimens fi 
Ebor (No. 16006, holotype) 

Salisbury (No. 10963) 

*\\hhams River (Nos. 9224, 9225, 9230, 5 

p enrose Farm, Macquaire River, 8 miles I 
Bathurst (Nos. 5929-5943, 6269, 6701-671' 
Tarana (Nos. 3198, 3199) /lv 

Tarana Fish River (Nos. 3125-3135) 

The American Museum of Natural Hist 
has specimens from: 


VOL. 121 

Booroolong Creek, 20 miles northwest of Armidale 

(Nos. 64801-64809) 

Guy Fawkes Creek, Ebor (Nos. 64810-64815 

64817-64821) 

Blue Hole, Gara River, 10 miles southeast of 

Armidale (Nos. 64822-64832) 

Locksley, Fish River (Nos. 64833, 64834) 

Copland (1957) reported a specimen from 
Hampton, near Jenolan Caves. 

Comments 

Fletcher (1894b) says, in a footnote about 
an unfamiliar Hyla from Inverell: “A mar¬ 
bled or spotted frog (one specimen: six others 
in the mixed collection from Tamworth and 
Armidale) I have not previously met with. 
From the free fingers, the vomerine teeth, and 
the webbing of the toes, I should refer it to 
the marbled form of II. lesueurii .” This refer¬ 
ence may be to Hyla booroolongensis. Unfor¬ 
tunately, the specimens referred to do not 
seem to be in the Australian Museum, so the 
point cannot be established. 

The Australian Museum does have a num¬ 
ber of individuals of Hyla booroolongensis 
which I found when studying its collections. 
Copland (1957) has examined these and also 
believes them to be a new species. He gives a 
long account and, most courteously, refers to 
them simply as Hyla X, while awaiting my 
long-overdue description. 

Hyla lesueuri Dum6ril and Bibron 
Lesueur’s Frog 

Plate 45, figure 4; text figures 61, 62 
Diagnosis 

A combination of the following character¬ 
istics separates this species from all others in 
eastern New South Wales: very small discs on 
fingers and toes; a large outer metatarsal 
tubercle and a small central one; first an 
second fingers equal in length; posterior sur¬ 
face of thigh black with pale blue spots when 
alive. 

This species is most likely to be confuse 
with the other members of the lesueuri group, 
table 6 shows how it can be distinguished. 

Apart from the members of the lesueuri 
complex, this species can be confused on > 
with Hyla citropa. However, the small discs 
(large in Hyla citropa ), the black coloration o 
the posterior surface of the thigh (p a e in 
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Uyla citropa), and the fact that the anterior 
edge of the vomerine teeth are at the level of 
the anterior edge of the choanae (near the 
posterior edge of the choanae in Ilyla citropa) 
afford easy separation. 

Description 

This description is based on individuals 
from the vicinity of Sydney, the type locality. 
The background color of the dorsal surface, 
including the appendages, varies from dark 
brown to olive-brown. There are usually some 
obscure darker blotches on the back. A nar¬ 
row dark stripe begins on the snout and ex¬ 
tends just below the canthus to the eye. 
Posterior to the eye a similar stripe extends 
across the top of the tympanic membrane and 
along the side of the body. Posterior to the 
level of the arm it breaks into a series of 
blotches that extend to the groin. 

The posterior surface of the thigh is black, 
with numerous bluish white spots or blotches. 
These are small in some individuals and large 
in others. The anterior surface of the thigh is 
grayish brown, with pale bluish blotches. 

There is a dark band across the top of the 
wrist. This is difficult to see in individuals 
that are in a dark phase. 

The edges of the upper and lower jaw are 
dark, with a few white spots. The upper half 
of the iris is golden, and the lower half is 
silver. 

I he ventral surface is white, except for the 
throat which is mottled with brown. 

The dorsal surface is smooth or slightly 
roughened. The ventral surface is smooth in 
the throat region and faintly granular poste¬ 
rior to the pectoral girdle. 

Hyla lesueuri has a broad head and long 
egs. There is considerable sexual dimorphism 
m size and, to a lesser extent, in body propor¬ 
tions. The following measurements are based 
on six adult females and 10 adult males (with 
nuptial pads) collected at Killara, National 
an d the Grosse River near Blackheath 
(all New South Wales). The females vary 
from 51.9 to 57.2 mm. in body length; the 
tibia length/body length ratio is 0.63 ±0.01 
(0.60-0.65); the head length/body length 
ratio is 0.35 + 0.00 (0.34-0.36); and the head 
width/head length ratio is 1.06 + 0.01 (1.02- 
+09). Comparable data for the males are: 
body length, 33.7-40.8 mm.; tibia length/ 


body length, 0.63 + 0.00 (0.61-0.65); head 
length/body length, 0.37 + 0.00 (0.37-0.38); 
head width/head length, 1.04 + 0.01 (1 0?- 
1.07). 

The largest female that I have seen is 67.5 
mm. (Australian Museum No. 7500, from 
Dunoon on the Richmond River). The largest 
male is 44.4 mm. (Australian Museum No. 
6049, from Norton’s Basin, Nepean River). 

The types are two individuals in the Mu¬ 
seum National d’Histoire Naturelle in Paris. 
Each is labeled “Hyla lesueuri. P. Jackson: 
Peron-Lesueur.” Measurements in millime¬ 
ters of No. 4845 are: body length, 38.7; tibia 
length, 23.8; head length, 14.2; head width, 
15.6; and of No. 4846 are: body length, 39.4; 
tibia length, 23.5; head length, 14.3; head 
width, 15.0. 

The canthus is a sharp ridge. This ridge 
continues posterior to the eye and extends 
above the tympanum to the level of the arm. 
It overhangs the posterodorsal portion of the 
tympanum. The tympanum itself is con¬ 
spicuous. 

There are no webs between the fingers (fig. 
61). The second finger is short, as in all mem¬ 
bers of the lesueuri species group. The se¬ 
quence of lengths is 3 > 4 > 2 = 1 for the most 
part, but in some individuals the second fin¬ 
ger is very slightly longer than the first. The 
tubercles on the palm are well developed. 

The toes have a well-developed web (fig. 
61). The disc and one or two phalanges of the 
fourth toe are free. The disc and from one- 
quarter to all of the distal phalanx of the fifth 
toe are free. The inner metatarsal tubercle is 
moderately developed, and there is a tiny 
central metatarsal tubercle. 

The tongue is broad and has a posterior 
nick. The vomerine teeth are between the 
choanae, their anterior edge being level with 
the anterior edge of the choanae (fig. 61). 

An individual collected at Eden, New 
South Wales, has a huge parasite, which I 
take to be Batrachomyia, under the skin of 
the back. 

Habitat 

I encountered Hyla lesueuri along streams 
and rivers with sandy banks. At Killara, New 
South Wales, it was found only along a 
stream that flows into Middle Harbor. At 
night the adults sat on the bank, each in a 
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Fig. 61. Hyla lesueuri. Open mouth, hand, and foot. A.M.N.H. 
No. 64126. National Park, New South Wales. 


slight depression in the sand, with the head 
down. Usually they made no attempt to 
move, and could be approached easily and 
picked up. At other times I have found them 
much more active. When they do move, they 
are among the best of the New South Wales 
frogs in jumping ability. In this respect they 
exceed Hyla aurea . 

Fletcher (1889) reports that they are abroad 
by day and remarks on the excellence of their 
protective coloration. 


Voice 

The males have a peculiar soft call that I 
found difficult to hear beyond 10 feet. Once I 
described it as a soft, purring “gr-i-i-i-i-ck” or 
gr-r-r-r-r-r,” each call lasting two or three 
seconds. Another time it was described as a 
purring “crr-err-err-err.” 


umbryonic Development 

Some tadpoles of Hyla lesueuri were co 

iTv l7 a iost n r h NeW '5 OUth Wales> ° n Febri 

} 17, 1953. Their identity was establishe 
by my raising them to metamorphosis. 

To the eye the fully grown tadpoles appea 
to be mottled gray on the dorsal surfac^bt 
under the microscope the back is seen toC 
black spots showing through an almost cor 
, laU P US ayer °j S>°lden chromatophores. Th 

is an r ^ 8IOn 1S es ? heav ily pigmented. Ther 
an almost continuous layer of golden cell 

°Vtr tra ‘ Side ' The =a of h 

tail has some spots of melanophores but th 
fins are almost without pigment ’ th 

rounded 'bv*“ Ventrally an d is sui 

to the ritr hi- and the anus open 


Geographic Distribution 

Hyla lesueuri occurs in eastern Australia 
from northern Queensland to Victoria (fig. 
62). The type locality is Port Jackson ( = 
Sydney). 

I do not find it possible to give a satisfac¬ 
tory account of the distribution of this spe¬ 
cies outside New South Wales. In Queensland 
there is a complex situation. Some specimens 
are conspecific with the Sydney Hyla lesueuri . 
Others appear to be similar to Hyla lesueuri , 
but I suspect that they are an unrecognized 
species. 


NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from : 

Tyalgum, Tweed River (Nos. 11155-11158) 
Huonbrook (No. 11862) 

Dunoon, Richmond River (Nos. 7498-7500) 
Tenterfield (No. 13111) 

Horton River, Near Bingarah (No. 4637) 
Lowana, Dorrigo (Nos. 12657-12672, 12745) 
Brooklana, east of Dorrigo (No. 9948) 

Williams River (No. 9216) 

Upper Colo, via [near] Richmond (Nos. 7968, 
7970, 7971) 

Wellington (No. 55) 

Hartley, Blue Mountains (No. 10299) 

Lindfield (No. 4480) 

Sydney (No. 7011, old collection) 

Thirroul (Nos. 5372-5374) 

Norton’s Basin, Nepean River (Nos. 6049-6054 
6054-6057) 

Burrawang (Nos. 7381-7383) 

Wagga Wagga (No. 7362, old collection) 

Brogo River (Nol 12275) 

The American Museum of Natural Histor} 
has specimens from: 

Blue Hole, Gara River, 10 miles southeast of 
Armidale (No. 64835) „ 

Tooloom Falls, near Urbenville (Nos. 6 
64141) 
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Grosse River, near Blackheath (Nos. 64108- 
64116) 

Killara (Nos. 64117-64124) 

National Park (Nos. 64126-64128) 

Lawler’s Creek, near Bodalla (No. 64125) 
Delegate (No. 64293) 

Eden (Nos. 64129-64138) 

The British Museum (Natural History) 
has specimens from: 

Clarence River (Nos. 64.7.6.6, 64.7.6.7, recata¬ 
logued as Nos. 1947.2.22.76, 1947.2.22.77; types 
of Litoria wilcoxii; No. 64.10.27.22) 
Guntawang, near Mudgee (Nos. 88.7.3.19, 88.7.3.- 
20 ) 

Springwood (No. 88.7.3.18) 

Sydney (Nos. 54.7.6.1, 1935.1.5.1) 

Illawarra (No. 88.7.3.21) 

Nowra (No. 1931.1.5.1) 

No locality (No. 64.10.27.26) 

There are literature records for Tamworth 
(Fletcher, 1894b), Comboyne Plateau (Chis¬ 
holm, 1926), Salisbury (Loveridge, 1935), 
Yarramalong, Myall Lakes, Nymboida, Bom- 
bala, and 28 miles from Armidale on Bun- 
darra Road (Copland, 1957). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Atherton (No. 10094) 

Eidsvold (Nos. 5325, 6180, 6181) 

Brisbane (Nos. 5604, 5868) 

Pimpana (No. 7410) 

Waroo, Inglewood (Nos. 7419, 7422-7426) 

The American Museum of Natural History 
has specimens from: 

Ravenshoe (Nos. 19935-19938, 19940, 19943, 
19950) 

♦Queensland (No. 23973) 



VICTORIA RECORDS 

There are reports in the literature of the 
occurrence of Hyla lesueuri at M’Allister and 
Wellington rivers (Lucas, 1892), Honeysuckle 
Track, near Gelantipy (Brazenor, 1947), 22 
miles north of Cann River Township, and 
Horsham (Copland, 1957). 


The British Museum (Natural History) 
has specimens from: 

Port Mackay (Nos. 85.9.2.46, 85.9.2.47) 

Port Curtis (No. 64.10.27.31) 

There are literature records for Rockhamp¬ 
ton (Peters, 1873b), Coomooboolaroo (Slevin, 
1955), Thane Creek west of Warwick, 5 miles 
west of Gayndah, 10 miles northwest of Mun- 
dubbera, Wowan, and 23 miles north of Gin 
Gin (Copland, 1957). 




- 


7/yfo lesueuri has been reported from the 
Northern Territory (Copland, 1957) on the 
basis of specimens in the Australian Museum 
such as Nos. A4914, A4916, A4918 and 
A4921 (from Yam Creek, 100 miles inland 
from Port Darwin), and R9729, R9730 and 
R9733-R9735 (from Groote Eylandt). These 
were originally listed in the collection as Hyla 
rugrofrenata, regarded by many as a synonym 
of Hyla lesueuri. I studied these in 1953, and 
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they did not seem to be Hyla lesueuri. They 
were closer to Hyla latopalmata, agreeing with 
it in having the first finger noticeably longer 
than the second as well as in other less critical 
ways. I cannot give a positive identification 
for these. They are not Hyla lesueuri, but I 
am not sure that they are Hyla latopalmata. 

Mitchell (1955) reported specimens from 
the Northern Territory that agreed with the 
description of Hyla nigrofrenata, which he 
believes is a synonym of Hyla lesueuri. 

None of these records has been indicated 
on the map. 




Hyla lesueuri was described by Dumeril 
and Bibron (1841). The type locality is Port 
Jackson ( = Sydney). As a synonym they list 
Hyla oculata Peron and Lesueur (in manu¬ 
script). The syntypes are in the Museum 
National d’Histoire Naturelle in Paris [Guibe 
(1950?)]. 

At one time or another nine other names, 
and their modifications, have been listed as 
synonyms. They are Pelodytes affinis, Hyla 
tornien, Euscelis lessoni, Euscelis lesueuri, 
Hyla vmosa, Litoria copei, Hyla nigrofrenata 
Litoria mlcoxi, and Hyla (Litoria) freycineti 
var. unicolor. 

Euscelis lesueurii (Fitzinger, 1843) and 
Euscelis lessoni (Fitzinger, 1861) were new 
names for Hyla lesueuri. They are synonyms 
and present no special problems. 

fl4r^iSr'-;' aSdeSCrib e d h y Gunther 
(1864a, 1864b; identical descriptions); the 

c yP !, ?r? . lty } s the Clarence River of New 
South Wales It was referred to subsequently 

asSr H 8 ?' « 68a ' 186Sb >' Kefersteta 
(1868a), and krefft (1865, 1867, 1870) 
Boufenge, (l 882) listed lhe types •„ 

The y are »n the British Museum 
ge h r 1 CXamined them -1 agree with Boulen- 

** (Litoria) freycineti var. unicolor 
(Keferstein 1867) was later said to b ThI 
lesueuri (Keferstein, 1868a). y 

So far as the other names are concerned T 

,h % S ^ 


stein (1868a) did believe it to be a synonym 
of Hyla aurea. The United States National 
Museum has two specimens listed as the 
types. The larger of the two, No. 15484, is 
Hyla lesueuri. The other, No. 15485, which is 
small and in very poor condition, is neither 
Hyla lesueuri nor Hyla aurea. I am unable to 
give a positive identification. 

Descriptions of Hyla lesueuri are given by 
Keferstein (1868a, with figures of the adult 
and the roof of the mouth), Steindachner 
(“1869” [1867]), Peters (1873b, as Litom 
lesueuri ), Boettger (1894), Lucas and Le 
Souef (1909), Nieden (1923), Loveridge 
(1935), Slevin (1955, with a photograph of 
an adult), Moore (1957, with a photograph 
of an adult), and Copland (1957). 

The excretory system is discussed by Sweet 
(1908), the parasites are discussed by Johns¬ 
ton (1912), and the scapula is discussed by 
Procter (1921). 

References that consist primarily of dis¬ 
tributional data are: Fletcher (1890, 1892, 
1894b), Boettger (1892), Lucas (1892), Roth 
(1908), Andersson (1916), Procter (1923), 
Chisholm (1926, as Hyla leseurii ), Mitchell 
(1955, probably referring to a different spe¬ 
cies), and Brazenor (1947). 

Minor mention is made in Gray (1841a), 
Dumeril (1853), Aflalo (1896), Lucas (1897), 
Fry (1912, 1915), and Andersson (1913a). 

Hyla latopalmata (Gunther) 
GtfNTHER’s Frog 

Plate 45, figure 3; text figures 63, 64 

Diagnosis 

The very small discs on the fingers and 
toes, the absence of webbing between the 
fingers, the very short second finger, thedar' 
band across the dorsal side of the wrist, an 
the position of the vomerine teeth between 
the choanae, show that Hyla latopalrnatc ^ 
a member of the lesueuri group. It c * n ® 
distinguished from the other New Sou 
Wales members of this complex by the P° 

session of the following characteristics, 
dark band extending from the eye throu 
the tympanum (as wide as the tympaj 11 * 
and ending at the level of the arm; the or^ 
surface without prominent warts or n £ ’ 
the outer metacarpal tubercle not obvi° 
nicked or split; the first finger slight y 
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Fig. 63. Hyla latopalmata. Open mouth, hand, and foot. A.M.N.H. 
No. 63859. Dandaloo, Bogan River, New South Wales. 


definitely longer than the second. (See also 
table 6.) 

Description 

The upper parts are pale grayish brown, 
with a few small and relatively inconspicuous 
dark blotches. In several specimens there is 
a butterfly-shaped blotch between the eyes, 
reminding one of a similar marking in Adelo- 
tus brevis . A black band extends from the 
nose to the eye and from the eye through 
the tympanic membrane back to the level of 
the arm. Posterior to the arm, the band 
terminates as a few spots. Several details 
about this band are important for distin¬ 
guishing Hyla latopalmata from other species 
of the lesueuri complex. First, it is as wide as 
the tympanic membrane. Second, there is a 
vertical, white bar immediately in front of 
the eye that nearly sunders the black band. 
Third, the band ends posteriorly at the level 
of the arm. 

The edges of the upper and lower jaws are 
dark, with moderately regular white spots, 
giving the jaws a cross-hatched appearance. 

The anterior surface of the thigh is yellow¬ 
ish. There is usually an irregular dark stripe 
or a series of irregular spots between the 
yellow area and the grayish brown dorsal 
coloration. The posterior surface of the thigh 
is yellow, with an irregular black reticulum. 

The under parts are white, except for the 
throat, which is dusky. 

The skin of the dorsal surface is smooth or 
has a few* \ow f elongate warts. The abdominal 
region is faintly granular. There is a moder¬ 
ately wall-developed chest fold. 

This is a medium-sized frog, with moder¬ 
ately long legs and a moderately narrow' head. 
The largest individual that I have seen is a 


female (A.M.N.H. No. 63858), from Danda¬ 
loo, New r South Wales, w r ith a body length 
of 42.5 mm. Measurements were made on 15 
individuals in the Australian Museum from 
the Darling River, Dandaloo, and Norton’s 
Basin on the Nepean River in New* South 
Wales and Eidsvold, in Queensland. Their 
body lengths vary from 34.4 to 42.5 mm. The 
body proportion ratios are: tibia length/body 
length, 0.63±0.01 (0.57-0.70); head length/ 
body length, 0.37±0.00 (0.34-0.39); head 
width/head length, 0.98±0.02 (0.89-1.11). 

Measurements in millimeters of the syn- 
types in the British Museum (Nos. 
64.10.27.47, 64.10.27.48, recatalogued as Nos. 
1947.2.24.27, 1957.2.24.28) are as follows: 
First specimen: body length, 37.2; tibia 
length, 22.6; head length, 13.4; head W'idth, 
12.7. Second specimen: body length, 28.7; 
tibia length, 17.3; head length, 10.7; head 
w'idth, 10.7. 

The tympanic membrane is very distinct. 
The canthus is moderately sharp, and the 
loreal region is slightly concave. 

The fingers are not webbed (fig. 63). The 
thumb is opposable. The outer metacarpal 
tubercle is not nicked. The sequence of finger 
lengths is 3>4>1>2. 

The toes are moderately webbed (fig. 63). 
The disc and one and a half or twx> phalanges 
of the fourth toe and the disc and about one- 
half of a phalanx of the fifth toe are free. 
There are a small inner metatarsal tubercle 
and a minute outer metatarsal tubercle. 

The vomerine teeth are between the 
choanae (fig. 63). Their anterior borders are 
level w f ith the anterior borders of the choanae. 
The tongue is broad and has a nick on the 
posterior margin. 
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Hyla latopalmata ranges across Austrs 
and occurs in a variety of habitats from 
arid zone of the interior to the moist area' 
eastern Queensland. 

I encountered it only twice. One local 
was in a grassy area several hundred ya 
from Prospect Reservoir, near Parramat 
New South Wales. On the other occasion 
was beneath stones adjacent to a pool in 
almost dry creek near Rainsby, Aram 
Queensland (near the site shown in pi. 

hJJr^Vk- first ; hand information on 
breeding habits of this species. 

canh! Cher (1 ? 9 ) fy s tha t Hyla latopalm 
can be seen abroad by day y 

Harrison (1922) “collected a series 
young ones, which had just completed th 


metamorphosis, on the edge of a large hea 
swamp at Nelson’s Bay, Pt. Stephens, i 
January, 1920.” 


Geographic Distribution 

Hyla latopalmata extends across 
Australia from the Kimberleys to the Uue 
land coast and south in New South a 
the vicinity of Sydney (fig. 64 )* ® ' 

locality is Port Denison ( = Bowen), 
land. 


NEW SOUTH WALES RECORDS 

The Australian Museum has speci 
from: 

Darling River (Nos. 4301-4305, 7468 ) 

Dandaloo, Bogan River (Nos. 7465, » 3599 ) 

Gouldsville, 10 miles from Singleton v 
Nepean River (Nos. 8469, 8470) ^9-6061) 

Norton’s Basin, Nepean River (Nos. 
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The American Museum of Natural History 
has specimens from: 

Darling River (No. 13346) 

Dandaloo, Bogan River (Nos. 63858, 63859) 
Prospect Reservoir, near Parramatta (No. 64292) 
Norton’s Basin, Nepean River (No. 13347) 

The British Museum (Natural History) has 
specimens from: 

Dandaloo (Nos. 90.12.18.2, 90.12.18.3) 

Richmond (Nos. 64.10.27.35, 64.10.27.36) 

“S. Creek,” Sydney (No. 88.7.3.17) 

There are literature records for 9 miles 
south of Coonabarabran, Failford, and 28 
miles from Armidale on the Bundarra Road 
(Copland, 1957). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

Eidsvold, Burnett River (Nos. 5342-5345, 5347 , 
5501,5502,5827, 6331) 

Brisbane (No. 5867) 

Waroo, Inglewood (No. 7414) 

The American Museum of Natural History 
has specimens from: 

Rainsby Station, Aramac (Nos. 64290, 64291) 

The British Museum (Natural History) has 
specimens from: 

Port Denison (Nos. 64.10.27.47, 64.10.27.48, re¬ 
catalogued as Nos. 1947.2.24.27, 1947.2.24.28; 
types) 

Brisbane (Nos. 64.7.6.8, 64.7.6.9) 

Moonie River, St. George District (No. 
1923.11.12.1) 

♦Queensland (No. 66.12.28.14) 

There are literature records for Rutherford 
on the Sellheim River (Loveridge, 1935), 10 
miles southwest of St. George, 12 miles south 
of Boggabilla, Condamine River near Chin¬ 
chilla, Condamine River near Warra, 21 miles 
west of Eidsvold, Baralaba, 11 miles north of 
Moura, Takilberan Creek 23 miles north of 
Gin Gin, 8 miles southeast of Calliope, 
Burpengary, and Mackay (Copland, 1957). 

NORTHERN TERRITORY RECORDS 

The American Museum of Natural History 
has a specimen from: 

Koolpingah Station, 30 miles south of Darwin 
(No. 33835) 


The British Museum (Natural History) has 
specimens from: 

Adelaide River, north Australia (Nos 92 1 14 ft- 
92.1.14.10) *4.1.14.8- 


WESTERN AUSTRALIA RECORDS 


c j .... . reports lor Kings 

Sound, Kimberley (Fletcher, 1898), Napier 
Broome Bay (Fry, 1914), Tompson’s Spring 
Argy legation, and Watjulum Mission (Cop- 


According to Copland (1957), northwest 
Australia individuals are subspecifically dif¬ 
ferent, and he names them Hyla latopalmata 
watjulumensis. 


SOUTH AUSTRALIA RECORDS 

Krefft (1870) mentions that Litoria lato- 
palmata occurs at Adelaide. As Waite (1929) 
remarks, there is no other report of the 
occurrence of Hyla latopalmata in South Aus¬ 
tralia. I am ignoring this old report of Krefft. 

Comments 

I have not seen any useful specimen of Hyla 
latopalmata from northwest Australia and 
cannot therefore, say anything of importance 
about the status of Copland’s (1957) new sub¬ 
species, Ilyla latopalmata watjulumensis. Only 
one of the specimens that he includes in this 
subspecies is in the Australian Museum col¬ 
lection: No. 6011 from Napier Broome Bay. 
I listed it tentatively as Hyla latopalmata 
with the notation “too dried and shrivelled 
to be sure; possibly nasuta .” 

I am reasonably sure that Pelodytes affinis 
(Gray, 1842) from the north coast of New 
Holland (probably from Port Essington) is 
a synonym of Hyla latopalmata. Loveridge 
(1935) and Copland (1957) list Hyla affinis as 
a synonym of Hyla lesueuri. Hyla affinis is 
clearly a member of the lesueuri complex. I 
believe that it is not Hyla lesueuri itself but 
is Hyla latopalmata, as the following'discus- 
sion shows. 

The British Museum (Natural History) has 
two specimens in its collections labeled Hyla 
affinis. One of these (No. R.R.1936.12.3.192- 
1947.2.2.81) is the type of Pelodytes affinis, 
and it is definitely stated on the label to be 
from Port Essington. The other (No. 
67.5.6.85) is from Rockhampton. The type 
was measured with the following results- 
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body length, 33.7 mm.; tibia length, 19.0; 
head length, 11.7; head width, 11.7. Similar 
measurements for the Rockhampton speci¬ 
men are: 33.1, 19.1, 11.7, and 11.8. 

These two specimens were studied in rela¬ 
tion to the characteris given of table 6. Both 
are soft and considerably faded, but in all 
respects they agree with Hyla latopalmata, 
with the minor exception that the coloration 
of the posterior surface of the thigh of the 
type is more like that of Hyla freycineti. The 
tibia length/body length ratio for both indi¬ 
viduals is 0.58. This is below the average but 
within the range for Hyla latopalmata . 

The pertinent literature for Hyla affinis 
will be found in Gray (1842, description of 
Pelodytes affinis ), Gunther (1858, who listed 
it as a synonym of Litoria freycineti), Boulen- 
ger (1882, with a drawing of the adult), 
Aflalo (1896), Fletcher (1898), Lucas and Le 
Souef (1909), Andersson (1913a), Nieden 
(1923, who proposed the new name Hyla 
tornieri , because affinis was preoccupied), 
Loveridge (1935, as a synonym of Hyla 
lesueuri), and Copland (1957, as a synonym of 
Hyla lesueuri). 

Even though Gray was the first to describe, 
as Pelodytes affinis , the species now known 


as Hyla latopalmata, his name is preoccupied 
and not available. The earliest available name 
is Litoria latopalmata of Gunther (1867), now 
Hyla latopalmata. 

W e cannot leave Hyla latopalmata without 
mentioning the strange case of Hyla dimolops, 
which has been thought by some to be a 
synonym of Hyla latopalmata. Dum6ril (1853) 
described a frog collected in New South Wales 
as Litoria punctata. In 1869 Cope pointed out 
that the name punctata was preoccupied, and 
he proposed a new name and, in addition, 
transferred the form to a different genus. The 
result was Hyla dimolops. Loveridge (1935) 
suggested that Hyla dimolops is a synonym of 
Hyla latopalmata , and in this view he is 
followed by Copland (1957). An examination 
ot the type of Litoria punctata shows it to 

u°\ th ^ Hyla aurea &r° u p. ft is dis¬ 
cussed below in its proper place. 


t . Llto ;Zl at0palmata was described by ( 
thcr (1867) on the basis of two specir 
from Port Denison. These syntypes are ii 


British Museum (Natural History). Gunther 
(1868a) and Krefft (1870) use the original 
name in mentioning the species. Boulenger 
(1882) and subsequent authors have referred 
to it as Hyla latopalmata. 

General descriptions are given by Boulen¬ 
ger (1882, with a drawing of the adult), Lucas 
and Le Souef (1909), Fry (1913a, with draw¬ 
ings of the adult and the foot), Nieden (1923, 
with Fry's drawing of the foot), Waite (1929, 
with Boulenger’s drawing of the adult), 
Loveridge (1935; 1950, with a comparison to 
Hyla kinghorni ), and Copland (1957, with the 
allocation of the specimens from northwest 
Australia to the new subspecies, Hyla latopal¬ 
mata watjulum ensis). 

Geographic data are given by Krefft (1870, 
as Litoria latopalmata) , Fletcher (1890, 1892, 
1894b, and 1898), and Fry (1914). 

A note on the habits is given by Harrison 
(1922). 

Minor mention is made by Fletcher (1889), 
Aflalo (1896), and Andersson (1913a). 

Slevin (1955) identified numerous indi¬ 
viduals collected in Queensland as Hyla lato¬ 
palmata. He remarks, however, that these do 
not differ in any constant way from Hy a 
lesueuri. There should be no difficulty in dis- 
tinguishing between Hyla lesueuri and Hy 
latopalmata , and, because Slevin was una e 
to do so, he may not have had examples o 
the two species. For this reason I k aVC 
thought it best not to indicate his records on 
the map of distribution (fig. 64). He a so 
refers to this species (p. 383) as Hyla pa ma a, 
a lapsus calami. 

Reference should be made to the previous 
section for a discussion of Pelodytes.afon ’ 
Hyla affinis , and Hyla tornieri , vv hie i 
probably synonyms of Hyla latopalmata. 

Hyla freycineti (Tschudi) 
Freycinet’s Frog 
Plate 46, figure 2; text figures 65, 66 

Diagnosis 

A combination of the following charac 
separates Hyla freycineti from all ot ier _j| 
cies in eastern New South Wales: '*p gecon( J 
discs on fingers and toes; first an s ^ 
fingers of equal length; vomerine tee ^ n g e r 
tween choanae; opposable thumb, no 
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webs; dorsal surface with numerous warts; 
no longitudinal skin folds; a pale triangular 
patch on snout with or without a dark center; 
and dorsal surface with irregular dark 
blotches. 

This is a member of the lesueuri-group , and 
table 6 shows how the members of this group 
can be separated. 

Description 

In preserved specimens the dorsal surface 
is grayish brown, with large, irregular, dark 
brown blotches. Usually a triangular light 
area occupies the dorsal surface of the snout 
anterior to the eyes, and within this area 
there is usually a dark spot. A broad band, 
occupying most of the loreal region, extends 
from the snout to the eye. A light spot, just 
in front of the eye, nearly sunders the dark 
band. The dark band continues behind the 
eye and extends through the tympanic mem¬ 
brane to a point somewhat posterior to the 
arm. At the level of the arm the dark band 
is divided by a pale vertical bar. The tym¬ 
panic membrane itself is frequently bordered 
by a thin white line. A pale line begins at the 
anteroventral side of the eye and extends 
posteriorly below the tympanic membrane to 
the arm. The edge of the upper and lower 
jaw is dark, with white spots. 

Apart from the alternating dark and light 
areas of the lower jaw and an occasional in¬ 
dividual with a dusky throat, the ventral sur¬ 
face is unpigmented. 

The dorsal surface has numerous shallow 
warts that are circular or somewhat elongate. 
There is a chest fold. Anterior to this the skin 
is smooth, but the posterior portion is granu¬ 
lar. 

Hyla freycineti is a frog of moderate pro¬ 
portions, although, for a species of Hyla , its 
head is unusually narrow and pointed and 
the legs are long. The largest female 
(A.M.N.H. No. 63856) that I have seen has 
a body length of 49 mm., and the largest 
male (Australian Museum No. 4207) is 40 
mm. The body proportion ratios of 10 indi¬ 
viduals from eastern New South Wales in 
the collection of the Australian Museum and 
the American Museum of Natural History, 
which have body lengths of 36.0 to 49.0 mm., 
are: tibia length/body length, 0.64±0.01 
(0.61-0.65); head length/body length. 


0.37 ±0.00 (0.35-0.39); head length/head 
width, 0.94 ±0.01 (0.90-1.01). 

The following measurements in millimeters 
were made on the larger of the syntypes (No. 
246 from Port Jackson in the Museum Na¬ 
tional d'Histoire Naturelle in Paris): body 
length, 45.8; tibia length, 26.3; head length, 
16.4; head width, 14.5. The other syntype is 
a juvenile with a body length of 23.9 mm. 
Both are faded and soft. The larger specimen 
has a shorter tibia than other specimens of 
Hyla freycineti that I have seen. The fingers, 
outer metacarpal tubercle, and webbing of 
the fifth toe agree with the characters of Hyla 
freycineti shown in table 6. Nothing can be 
told about the pigment pattern, which is so 
important in the differentiation of the species 
of the lesueuri group. The smaller individual 
has warts on the back, a characteristic of 
Hyla freycineti . It would be difficult to be 
sure, on the basis of the syntypes alone, that 
the frog currently called Hyla freycineti is 
really that species. However, Dum6ril and 
Bibron (1841, pi. 88, fig. 2) provide a good 
illustration, presumably of the type, and this 
removes any doubt. 

The tympanic membrane is very distinct. 
The skin above it forms a noticeable fold. 

The fingers are long and slender (fig. 65). 
The sequence of lengths is 3>4>2»1. The 
outer metacarpal tubercle is nicked. The male 
has a nuptial pad on the thumb. 

The toes have moderately developed webs 
(fig. 65). The disc and one phalanx of the 
fifth toe and the disc and two phalanges of 
the fourth are free. There are a small inner 
metatarsal tubercle and a tiny outer one. A 
well-developed seam on the inner side of the 
foot extends from the ankle to the inner meta¬ 
tarsal tubercle. 

The vomerine teeth are wholly between the 
choanae, with their anterior edge level with 
the anterior edge of the choanae (fig. 65). 

Habitat and Habits 

I did not encounter this species. 

Fletcher (1889) mentions that this species 
is active during the day and that it inhabits 
coastal swamps. Metamorphosing tadpoles 
were observed the middle of April. The ma¬ 
ture tadpole was 35 mm., and the juvenile 
frogs 15 mm., in body length. Frogs, probably 
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Fig. 65. Hyla freycineti. Open mouth, hand, and foot. A.M.N.H. 
No. 23956. Sydney, New South Wales. 


of this species, were observed breeding early 
in August. 

Harrison (1922) observed an egg mass, pos¬ 
sibly of this species, at Killara in January. 
It resembled the egg mass of Hyla phyllochora. 

Geographic Distribution 

Hyla freycineti occurs along the coastal 
areas from the vicinity of Gladstone, Queens¬ 
land, to Botany Bay in New South Wales 
(fig. 66). It has also been reported from the 
Blue Mountains. The type locality is “Nova 
Hollandia in the original description of 
Ischudi (‘1839” [1838]). The syntypes are 
from Port Jackson (=Sydney). 


SOUTH WALES RECORDS 
^ Th e Australian Museum has specimen 

•Far north coast (No. 12316) 

Huonbrook (No. 11862) 

WarreH Creek, Nambucca River (No. 4259) 
Woodford, Blue Mountains (No. 4349) 

Undfield (Nos. 3974, 4187, 4332, 5687) 

French s Forest (No. 13421) 

Svdnev ( p N a% 7013 ’ l 014 ’ 7 ° 22 > 311 0,d c °Hectior 
Sydney, Paddington Reserve (No. 181) 

Maroubra Bay (No. 4207) 

Sydney, Botany (No. 5104) 

The American Museum of Natural Histor 
has specimens from: 

Sydney^ Novara” Expedition (No. 23956) 
Maroubra Bay (Nos. 63856, 63857) 

Jcte B „f!fo“ USeUm (NatUra ' Hist< *y> 

Sy te.r»*.s*»».« 


♦Australia (No. 63.6.16.83) 

♦No locality (Nos. 64.10.24.34, 64.10.27.39) 

Queensland Records 

Copland (1957) gives Warro, near Port 
Curtis, and the Buderim Mountains as local¬ 
ities. The Warro specimens are listed as in 
the Australian Museum collections, but I did 
not find them. Krefft (1867) records this spe¬ 
cies from Pine Mountains. 

northern territory records 

Fletcher (1898) mentions that the British 
Museum catalogue lists Hyla freycineti as 
occurring in the Northern Territory. This is 
in error, because, although Gunther (1858) 
lists it, his “Hyla freycineti ” is Pelodytes 
ajfinisj which is probably Hyla latopahnata. 
Boulenger (1882) does not list this species 
from the Northern Territory. 

Krefft’s (1870) record from Port Essington 
is based on Gunther (1858), and is thus m 
error. 


Literature 

Litoria freycineti was first described b> 
Tschudi (“1839” [1838]) from Nova Hoi- 
landia. Shortly thereafter it was descn 
with the same name by Dumeril and Bi r 
(1841, with a colored illustration of the a 
and foot). They mentioned it again in 
The syntypes are in the Museum Natio _ 
d’Histoire Naturelle in Paris [Guibe, (1 * 

Fitzinger (1843, 1861) proposed the na 
Pelobius freycineti. . ri noy 

Descriptions are given by Keferstein l ’ 
as Hyla {Litoria) freycineti with van ^ ^ 
unicolor and verruculata ; 1868a, ns 
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(Litoria) freycineti with the variety verrticu- 
lata and a figure of the skull, and remarking 
that unicolor is really Hyla lesueuri\ t Stein- 
dachner (“1869” [1867], as Litoria freycineti ), 
Boulenger (1882), Fry (1913a, with a figure 
of the foot), Nieden (1923, with Fry’s figure 
of the foot), Loveridge (1935), and Copland 
(1957). 

Fletcher (1889) and Harrison (1922) make 
brief reference to habits. Johnston (1912) de¬ 
scribes the trematode parasites. 

Geographic data are given bv Krefft (1865, 
1867) and Fletcher (1890, 1898). 

There are minor mentions of the species by 
Gray (1841a), Fletcher (1894b, 1894c), Aflalo 
(1896), Lucas and Le Souef (1909), and 
Andersson (1913a). 

“Litoria freycineti ” of Giinther (1858) is 
actually Ilyla affinis, which in turn is prob¬ 
ably Hyla latopalmata. 

Hyla {Litoria) mystacina was described by 
Keferstein (1867) from Australia. Boulenger 
(1882), Nieden (1923), and Copland (1957) 
lists it as a synonym of Hyla freycineti . Some 
points in the description make this allocation 
doubtful. The type, if extant, should be 
checked. 

Hyla nasuta (Gray) 

The Rocket Frog 
Plate 45, figure 2; text figures 67, 68 

Diagnosis 

Hyla nasuta can be distinguished from 
other frogs in eastern New South Wales by 
the following characteristics: no finger webs; 
first and second fingers approximately equal; 
anterior level of the vomerine teeth at the 
level of the anterior edge of the choanae; 
discs on fingers and toes vestigial; a broad, 
pale, longitudinal band, with or without dark 
spots in it, extending down the center of the 
back; outer metacarpal tubercle half split; 
head very narrow; and tibia very long. 

Hyla nasuta is most likely to be confused 
with Hyla freycineti . In addition to its nar¬ 
rower head and longer tibia, it has definite 
horizontal stripes on the posterior side of the 
thigh (less definite stripes or a series of spots 
in Hyla freycineti), and the outer metacarpal 
tubercle is definitely split (only nicked in 
Hyla freycineti). Frequently, Hyla nasuta has 
longitudinal skin folds on the back in contrast 



Fig. 66. Hyla freycineti . Geographic 
distribution. 


to the circular warts of Hyla freycineti. Refer 
to table 6 for additional ways of distinguish¬ 
ing Hyla nasuta from the other species of the 
Itsueuri group. 

Description 

This description is of preserved specimens. 
The most conspicuous feature in the colora¬ 
tion of Hyla nasuta is a light tan band that 
begins on the snout and extends to the hind 
end of the body. It includes the area between 
the eyes and then broadens slightly in the 
more posterior regions. In most individuals, 
which are here called “typical," there is a 
series of darker elongate spots or stripes in 
the center of this light area. These usually 
take the form of a single median stripe in the 
anterior region and of tw r o stripes at the level 
of the urostyle. These dark areas restrict the 
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pale areas to two longitudinal stripes, with 
several cross connections. 

In another type, called “atypical,” the 
dark areas are absent. These individuals, 
therefore, have a broad, pale stripe on the 
dorsal surface that reminds one of the affinis 
polymorph of Crinia signifera. The atypical 
color variant is the basis of Hyla semoni 
(Boettger, 1894). 

On each side of this central area the back¬ 
ground color is light, with numerous dark 
brown spots. 

A dark stripe extends from the snout al¬ 
most to the eye. It is cut by a narrow, verti¬ 
cal, white bar that is immediately in front 
of the eye. Posterior to the eye, this stripe 
continues through the tympanic membrane 
to a point somewhat behind the level of the 
arm. At the level of the arm it is broken by 
a vertical white bar. There is a pale, lateral, 
head stripe below the dark one. It usually 
begins near the tip of the snout, becomes con¬ 
spicuous at the anteroventral corner of the 
eye, and extends posteriorly below the tym¬ 
panic membrane to the arm. The lower jaw 
is alternatmgly dark and light. 

The forearm has dark and light areas. The 
dorsal and posterior surfaces of the thigh 
nave distinctive horizontal dark and pale 
stripes. In some individuals these stripes are 

' rF L gU consisti ng of contiguous spots. In 
others the stripes are more regular. 

I he ventral surface is without pigment ex- 

h d a USky thr ° atS - 

= longitudinal *£££££5% 
chtt(o“d The IT' 1 ' Sm0 ° th ' Thm is a 

atypical' individuals^g ^ 
Guinea and the nnn-t^.. c , ted to New 

and the Northern Territory rt Th e Q r UeenSl i a - nd 
dividuals occur thmn i - • he typical in- 

species.LSe' h XSbMh? e ran8e of the 

Port Moresby and . c both types occur are: 
Cape vrV-JSfcj Guinea, 

Eylandt in the Northern T Gr °° te 
intermediates occur ; n n territory. The 

'sland. and GrS.V p,! *‘”5’' 

this is a case of polymorphism.' S “ mably 


Hyla nasuta is a slender and long-legged 
frog. The largest individual that I have seen 
is a female from Kamili, New Guinea 
(British Museum No. 97.12.10.156), with a 
body length of 54.9 mm. The largest Aus¬ 
tralian individual has a body length of 49.1 
mm. and is from Ravenshoe, Queensland 
(A.M.N.H. No. 19932). Measurements were 
made on 14 individuals from Australia and 
New Guinea in the Australian Museum and 
the British Museum (Natural History) that 
varied from 39.6 to 54.9 mm. in body length. 
The body proportion ratios for these are: 
tibia length/body length, 0.70±0.00 (0.67- 
0.73); head length/body length, 0.37+0.00 
(0.35-0.41); head width/head length, 
0.82 ±0.00 (0.78-0.88). 

The following measurements in milli¬ 
meters were made on the type in the British 
Museum: body length, 46.6; tibia length, 
32.5; head length, 16.8; head width, 13.7. 

The tympanic membrane is very distinct. 
Frequently its rim is white. The skin above 
it forms a fold. 

The fingers are not webbed (fig. 67). The 
sequence of finger lengths is 3>4>2 = 1. The 
outer metacarpal tubercle is split for about 
half of its length. The discs are very small. 

The toes have a moderately developed 
web. The disc and two phalanges of the 
fourth toe and the disc and one-half to 
nearly one phalanx of the fifth toe are free 
(fig. 67). The discs are very small. The inner 
metatarsal tubercle is very small. There is 
an outer one, but it is so small that it can 
usually not be seen without magnification. 

The vomerine teeth are entirely between 
the choanae (fig. 67). Their anterior margins 
are level with the anterior margin of tie 
choanae. The tongue is narrow. 

Habitat and Habits 

I did not observe this species in nature. 

Slevin (1955) found the adults in a wide» 
shallow, and slow moving stream” where t 
were “floating among the patches of g ra 
close to the bank.” 

Geographic Distribution 

Hyla nasuta occurs on the periphery of tf^ 
continent from northern (possibly e | 
central) New South Wales to the Kimben ) 
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Fig. 67. Hyla nasuta. Open mouth, hand, and foot. A.M.N.H. 
No. 63861. Groote Eylandt, Northern Territory. 


(fig. 68). The type locality is Port Essington 
in the Northern Territory. 

This species also occurs in southeast New 
Guinea. 


NEW SOUTH WALES RECORDS 

The Australian Museum has a specimen 
from: 

Gurravembi, Nambucca River (No. 6321) 

The British Museum (Natural History) has 
specimens from: 

Clarence River (Nos. 64.7.6.2, 64.7.6.3) 

Krefft (1863, 1865, 1867) records Litoria 
nasuta from Sydney and Randwick. Fletcher 
(1894b, 1894c) suggested that Krefft may 
have confused Hyla freycineti with this spe¬ 
cies. Such confusion is likely, because Krefft 
(1863) mentions the fact that he sent speci¬ 
mens from Sydney to the British Museum, 
but in that institution there are specimens 
of Hyla freycineti that he sent but no Hyla 
nasuta . I have not seen Hyla nasuta from 
the Sydney area, but Copland (1957) lists 
two individuals from Randwick Swamp in 
the National Museum (Melbourne) collec¬ 
tion. 

There are literature records for Whiteman 
Creek near Grafton, and Tooloom Falls near 
Urbenville (Copland, 1957). 

QUEENSLAND RECORDS 

The Australian Museum has specimens 
from: 

*Moa Island, Torres Strait (No. 7960) 

Mapoon, Gulf of Carpentaria (No. 3530) 


Cape Bedford (No. 6952) 

Cooktown (No. 1519) 

25 miles inland from Cairns (No. 227) 
♦Cape York (Nos. 5010, 9590) 

Warro, Port Curtis (Nos. 7017, 7019) 
•Australia (No. 23969) 


The American Museum of Natural History 
has specimens from: 

Newcastle Bay, Somerset (No. 54226) 

Lockerbie, 10 miles west southwest of Somerset 
(Nos. 54197, 54198) 

Tozzer Range (No. 54264) 

Speewak (No. 54193) 

Ravenshoe district (No. 19932) 


The British Museum (Natural History) has 
specimens from: 

Murray Island (No. 85.6.30.70) 

Near Cooktown (No. 1903.10.19.40) 

♦Cape York (Nos. 1930.10.11.4, 1930.10.11.5) 

Port Mackay (Nos. 85.9.2.35-85.9.2.37) 

Brisbane (No. 64.7.6.10) 

♦Australia (No. 51.2.12.22) 

There are literature records for Yandina 
(Andersson, 1913a); Tambourine and Alice 
River on Cape York (Andersson, 1916); 
Kolonga Creek, 25 miles north of Gin Gin 
(Slevin, 1955); 25 miles southeast of Wowan, 
near Childers, and Shoal Bay near Rock¬ 
hampton (Copland, 1957). 


NORTHERN TERRITORY RECORDS 
The Australian Museum has specimens 
rom: 

fight Cliff, Port Darwin (No. 10086) 

Groote Eylandt (Nos. 9731, 9732, 13519, 13522, 
13523,13529-13531) 
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1898), Boulenger (1897), Roth (1908), 
Andersson (1913a, 1916), Fry (1914), King- 
horn (1931), and Mitchell (1955). 

There are minor references to Hyla nasuta 
in Fletcher (1892, 1894c), Aflalo (1896), 
Werner (1901), van Kampen (1906), Fry 
(1912), and Noble (1931). 

Hyla peninsulae was described by de Vis 
(1884b), with Cape York as the type locality. 
Boulenger (1885) suggested that it is a syn¬ 
onym of Hyla nasuta , and later authors have 
followed him. 

Hyla semoni was described by Boettger 
(1894, with illustrations of the adult, head, 
and open mouth) from southeast New Guinea. 
Andersson (1913a) suggests that it is Hyla 
nasuta , which, on the basis of the description 
and illustrations, is very probable. 

THE LESUEURI COMPLEX 

Some general remarks are given here on 
the means of distinguishing the species of the 
lesueuri complex, on some unsolved prob¬ 
lems, and on poorly known species. 

The five species that are described above 
in detail, namely, Hyla booroolongensis , Hyla 
lesueuri , Hyla latopalmata^ Hyla freycineti , 
and Ilyla nasuta } have given difficulty in the 
past, but, so far as the New South Wales 
populations are concerned, they are fairly dis¬ 
tinctive. The features that I have found most 
useful in separating them are summarized in 
table 6. The statements made in the table 
are necessarily brief, and some amplification 
is needed. 

The modifications in the lateral black 
stripe that extends from the snout to the side 
of the body are extremely important for diag¬ 
nosis. In table 6 four peculiarities of it are 
listed. 

The portion of this stripe that is in front 
of the eyes is called the “anterior head stripe.” 
It is best developed in Hyla nasuta and Hyla 
freycineti , in which it occupies most of the 
area between the canthus rostralis and an 
imaginary line parallel to the upper jaw and 
extending anteriorly from the ventral side 
of the eye. In these two species it usually 
reaches the tip of the snout. The anterior 
head stripe of Hyla latopalmata is wedge- 
shaped, being moderately broad just anterior 
to the eye but narrowing towards the nostril. 
The anterior terminus is usually at the nos¬ 
tril, but there may be a less definite continua¬ 


tion that extends to the tip of the snout. In 
Hyla lesueuri the stripe is also short, as in 
Hyla latopalmata , but it is usually narrow 
throughout. Its width is about equal to the 
diameter of the nostril. It is narrowest mid¬ 
way between the eye and snout. In Hyla 
booroolongensis the stripe is absent or so indis¬ 
tinct as to be considered so. 

In some species a white vertical bar im¬ 
mediately in front of the eye interrupts the 
anterior head stripe. In Hyla nasuta it is 
narrow, of equal width throughout, and 
usually cuts the anterior head stripe com¬ 
pletely. In Hyla freycineti the bar is similar, 
except that it usually does not quite cut 
through the anterior head stripe. In Hyla 
latopalmata the bar is wedge-shaped, being 
broader at the ventral edge than above. In 
most individuals it does not cut through the 
anterior head stripe. Neither Hyla lesueuri 
nor Hyla booroolongensis possesses this verti¬ 
cal bar. 

Some of the species have a prominent white 
or pale stripe below the eye. It is white and 
best developed in Hyla nasuta 1 in which it 
begins at the anteroventral corner of the eye 
and extends along the ventral side of the 
tympanic membrane to the arm. The portion 
behind the jaw articulation is on an elon¬ 
gate glandular fold. There may be an anterior 
extension to the nostril or tip of the snout, 
but, when present, it is relatively dark and 
inconspicuous. In Hyla freycineti the stripe 
below the eye is pale brown (in preserved 
specimens) instead of white. In extent it is 
similar to that of Hyla nasuta , except that al¬ 
most invariably it has its anterior end at the 
level of the eye. In Hyla latopalmata this 
stripe is inconspicuous, as the entire ventral 
portion of the loreal region is pale. Frequently 
it does not extend more posteriorly than the 
tympanum. Neither Hyla lesueuri nor Hyla 
booroolongensis has a pale stripe below the 
eye. 

Having considered the variations in the 
head stripes anterior to the eye, we should 
mention the variations, important in diag¬ 
nosis, in the area behind the eye. 

The dark lateral stripe continues behind 
the eye; in this area it is here referred to as 
the “posterior head stripe.” In the five spe¬ 
cies it differs in length, breadth, and whether 
or not it is interrupted by a pale, vertical bar 
at the level of the arms. In Hyla nasuta and 
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Hyla freycineti the form of the posterior head 
stripe is the same. It is as wide as or slightly 
wider than the tympanic membrane. It ex¬ 
tends posteriorly to a point about halfway 
between the arm and the leg, and in a few 
individuals it continues somewhat farther as 
a row of spots. In both species the posterior 
head stripe is divided by a conspicuous verti¬ 
cal bar at the level of the arms. This bar is 
usually wider in Hyla freycineti than in Ilyla 
nasuta. 

In Hyla latopalmata the posterior head 
stripe is as wide as the tympanum. It ends 
at the level of the arms so there can be no 
vertical bar, but in a few specimens it con¬ 


tinues as a few small spots on the side. 

Hyla lesueuri has a narrow posterior head 
stripe, the ventral edge of it being no lower 
than the middle of the tympanum. Poste¬ 
riorly it extends at least to the level of the 
arms and then, in some individuals, con¬ 
tinues to the groin as a line of spots. 

The differences in dorsal skin texture, 
which are given in table 6, do not require 
additional comment. 

The color pattern of the back and posterior 
surface of the thigh is useful in distinguishing 
the species, but it is subject to considerable 
variation. Table 6 should be used together 
with the descriptions for each species. 


TABLE 6 


Characteristics of New South Wales Individuals of the Species of the Hyla lesueuri Group 


booroolongensis lesueuri latopalmata 


Snout shape Most Rounded 

rounded 

Head width/head 1.08 1.05 

length (mean and (1.02-1.11) (1.02-1.09) 

range) 

Tibia length/body 0.55 0.63 

length (mean and (0.53-0.59) (0.60-0.65) 

range) 

Anterior head stripe Absent Narrow; full 

length 

White bar before eye Absent Absent 


Pale stripe below eye Absent Absent 


Posterior head stripe Absent 


Vertical bar in pos- Absent 
tenor head stripe 
Texture of back Smooth 


Half width of 
tympanum 

Absent 

Smooth 


Slightly pointed 
0.98 

(0.89-1.11) 

0.63 

(0.57-0.70) 

Narrow; wedge- 
shaped ; usu¬ 
ally short 
Broad; usually 
not cutting 
anterior head 
stripe 

Not extensive; 
inconspicuous 

Width of tym¬ 
panum; ends 
at arms 
Absent 

Smooth 


Color of back 


Posterior surface of 
thigh 

Finger length 

Outer metacarpal 
tubercle 

Amount of fifth toe 
free of web 


Inconspicu¬ 
ous mot¬ 
tling; dark 
Dark, with 
small pale 
spots 
2>1 

Nearly half 
split 
Disc 


Nearly uni¬ 
form ; usually 
dark 

Black, with 
pale spots 

2^1 

Variable 

Disc and } to 
1 phalanx 


Pale; with or 
without dark 
mottling 
Dark reticulum 
on light back¬ 
ground 
1 >2 
Entire 

Disc and i pha¬ 
lanx or less 


freycineti 

Less pointed than in 
nasuta 

0.94 

(0.90-1.01) 

0.64 

(0.61-0.65) 
Broad; full length 


Narrow; not quite 
cutting anterior 
head stripe 

From eye to arm; 
conspicuous 

Width of tympanum; 
ending between 
arm and leg 

Conspicuous 

Usually oval or elon¬ 
gate warts 

Blotches or irregular 
dark and light 
stripes 

Large pale spots in 
horizontal rows on 
dark background 
1=2 

Nicked 

Disc and 1 phalanx 


nasuta 

Most pointed 
0.82 

(0.78-0.88) 

0.70 

(0.67-0.73) 


Broad; full length 


Narrow; cutting an¬ 
terior head stripe 


From eye (or snout) 
to arm; conspicu¬ 
ous 

As in freycineti 


Conspicuous 

Usually many nar¬ 
row longitudinal 
ridges 

Wide pale band or 
longitudinal dark 
and light stripes 

Horizontal dark and 
light stripes 

1^2 

Half split 

Disc and J to 1 pha¬ 
lanx 
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The second finger is always short in these 
five species, but there are minute differences 
of diagnostic importance. When the hand is 
closed, it is found that Hyla freycineti and 
nearly all individuals of Hyla nasuta and 
Hyla lesueuri have the first and second fingers 
of equal length. In a few individuals of Hyla 
nasuta (including the type) and all individuals 
of Hyla latopalmata , the first finger is a little 
longer than the second. In Hyla booroolon - 
gensis , and in some specimens of Hyla lesueuri 
the second finger is very slightly longer than 
the first. 

The form of the outer metacarpal tubercle 
and the extent of the toe webs are character¬ 
istics that can be used only in living or well- 
preserved individuals. 

The five species listed in table 6 are 
markedly different. Other species appear to 
belong to the lesueuri complex and present 
problems of one sort or another regarding 
their status. Three are from New South Wales 
and are here discussed. 

Hyla kinghorni was described by Loveridge 
(1950) from a single specimen collected by 
J. R. Slevin at Ulong, New South Wales. 
Copland (1957) has redescribed the type 
specimen and discussed the affinities of this 
species. Both Loveridge and Copland believe 
that Hyla kinghorni is closely related to Hyla 
latopalmata . Slevin (1955) mentions the spe¬ 
cies, which is known only from the type. 

I examined the type and have nothing to 
add to the descriptions of Loveridge and 
Copland. In appearance Hyla kinghorni is 
somewhat intermediate between Hyla lesu - 
curi and Hyla latopalmata. A photograph of 
the type is given in plate 46, figure 4. I have 
considerable doubts of the validity of this 
species. Perhaps it is a hybrid between Hyla 
lesueuri and Hyla latopalmata , but the sugges¬ 
tion is made without my knowing whether or 
not these species can be crossed. 

Hyla jenolanensis was described by Cop¬ 
land (1957). Here again the species is repre¬ 
sented by a single individual collected in 1954 
from a creek bed near Bottomless Pit, 
Jenolan Caves, New South Wales. This speci¬ 
men was received by the Australian Museum 
after I had studied its collections, so I can¬ 
not add any information to that given by the 
describer. Copland places his new species in 
the lesueuri group, but it is difficult to under¬ 


stand why. In the description of the species, 
reference is made to what is apparently a 
well-developed finger web: “the extremities 
have become dried but the extent of webbing 
between the fingers is about 27, 40 and 32%.“ 
(There is some confusion here. In his key to 
the species, Hyla jenolanensis is listed under 
section “EE . . . fingers free of web.”) The 
only other species of New South Wales Hyla 
that have so much finger webbing are Hyla 
caerulea , Hyla chloris , Hyla gracilenta , Hyla 
peroniy and Hyla dentata. The species of the 
lesueuri complex do not have finger webs. 

Hyla jenolanensis is a large species, having 
a body length of 62 mm. This puts it above 
the range of all species of the lesueuri complex 
except Hyla lesueuri itself. Other hylas of 
New South Wales that reach this size are 
Hyla caerulea f Hyla chloriSy Hyla peroniy 
Hyla citropay and Hyla jervisiensis. 

On the basis of measurements given by 
Copland, the tibia length/body length ratio 
is quite low, namely, 0.47. This would ex¬ 
clude it from all members of the lesueuri 
complex (see table 6). 

In many respects the description of Hyla 
jenolanensis reminds me of Hyla peroni. 

A third puzzler from eastern New South 
Wales is Litoria copei described by Stein- 
dachner (“1869” [1867], with illustrations of 
the adult, mouth, hand, and foot). The type, 
and only, specimen is a beautiful female from 
New South Wales (probably Sydney) that 
was captured by the “Novara” expedition. 
Boulenger (1882) believed it, somewhat un¬ 
certainly to be sure, to be a synonym of Hyla 
lesueuriy and later authors, such as Nieden 
(1923) and Copland (1957), have followed 
him. In some respects, but not in others, 
Steindachner’s description would seem to ap¬ 
ply to Hyla lesueuri. It is not too important 
to decide what Litoria copei is a synonym of, 
because no species of the lesueuri group from 
the Sydney area is without a name, and all 
the species have names antedating 1S69. 
Nevertheless, it would be good to have the 
matter settled by an examination of the type. 
Litoria copei is also referred to by Keferstein 
[1868a, as Hyla (Litoria?) copei ] and Gunther 
(1868b), who suggested that it might be 
Litoria wilcoxii , now a synonym of Hyla 
lesueuri . 

The final and most confusing problems con- 
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cern the status of some Queensland speci¬ 
mens. I have no solution for these prob¬ 
lems but wish to suggest that some of the 
older names may have been made synonyms 
prematurely. I was first aware of the com¬ 
plexity of the problem when collecting at 
Binna Burra in southern Queensland. Three 
females of a striking species were taken. One 
is shown in plate 45, figure 5. It is similar to 
Hyla lesueuri , but differs in several respects 
from individuals of this species found in the 
Sydney area. The skin of the back is smoother, 
the coloration is more vivid, the leg is longer 
(tibia/body ratios, 0.67-0.68), and the head 
is narrower (head width/head length ratios 
0.94-0.97). No typical specimen of Hyla 
lesueuri was collected at this locality. 

The differences between the Binna Burra 
and Sydney individuals, which are shown side 
by side in plate 45, are considerable. Differ¬ 
ences of this magnitude can occur as intra¬ 
specific variation, but in the present case this 
seems unlikely, because I have seen examples 
of Hyla lesueuri that are closely similar to 
those from Sydney, from as far north as 
Ravenshoe in Queensland. 

I am not the first to have noticed these 
lesueuri-Yike individuals in southern Queens¬ 
land. Lamb (1911) described Hyla vinosa 
from Ithaca Creek, Brisbane. The type speci¬ 
men was redescribed by Fry (1915, with an 
illustration of the adult, roof of the mouth, 
vomerine teeth, hand, and foot). My Binna 
Burra individuals seem to check with Fry’s 
description, except that the toe webs are 
slightly less extensive. Fry says: 14 In the 
original description this frog was compared to 
Hyla nigrofrenata , Gthr., but its affinities are 
more with H . lesueurii than that species. I am 
inclined to regard the differences as too slight 
to allow its specific distinction from the latter. 
Nevertheless, it is a good geographical race, 
although it does not wholly replace H . lesu¬ 
eurii in the northern state. I have recently 
received from Dr. T. L. Bancroft several spe¬ 
cimens of H. lesueurii which resemble the 
topical form, i.e. t that found round Sydney, 
New South Wales. These were collected at 
Eidsvold, Burnett River, Queensland. North¬ 
ern Queensland examples of var. vinosa are 
arger than any specimens of the typical form 
that I have seen, and they also possess rela¬ 
tively much larger discs. If with additional 


material these characters are proved quite 
stable, it may then be necessary to raise this 
form to specific rank.” After this passage was 
written, he examined the type and added the 
following comment (p. 106): 44 Hyla vinosa , 
Lamb, is a varietal form of H . lesueuri , D. & 
B., and should designate Queensland exam¬ 
ples of this species.” 

The fact that typical Hyla lesueuri and 
Hyla vinosa do not replace each other but 
apparently overlap is of far greater signifi¬ 
cance today in the determination of relation¬ 
ships than it would have been in Fry’s time. 

With the above facts, I would feel nearly 
sure that two species were involved, but addi¬ 
tional evidence makes this view uncertain. I 
have seen specimens from Tooloom Falls, 
near Urbenville, New South Wales (A.M.N.H. 
Nos. 64139-64141), and the Blue Hole, Gara 
River, near Armidale, New South Wales 
(A.M.N.H. No. 64835), that are somewhat 
intermediate between the typical Hyla lesu¬ 


euri and the Binna Burra individuals. 

I cannot solve this problem with the mate¬ 
rial at hand. There may be two species, Hyla 
lesueuri and Hyla vinosa , in southern Queens¬ 
land and possibly northern New South Wales. 
A word of caution should be interjected, 
have not seen the type specimen of Hy cl 
vinosa , and my suggestion that the Binna 
Burra individuals are conspecific with it is 
based solely on Lamb’s and Fry s descrip 
tions. Thus, even if the Binna Burra indivi 
uals are not Hyla lesueuri } they also may not 
be Hyla vinosa. 

Additional references to Hyla vinosa as a 
symony^m of Hyla lesueuri will be foun in 
Fry (1912), Nieden (1923), Loveridge (19W. 
Slevin (1955), and Copland (1957). 

A second problem involving a Queens an 
member of the lesueuri complex concerns 
status of Hyla nigrofrenata , which was 
scribed by Gunther (1867). 1 he type oca i 
is Cape York. The species was recognized o> 
Boulenger (1882) who had only the two jy 
types. Loveridge (1935) and Coplan ( 
list it as a synonym of Hyla lesueuri- 

The British Museum (Natural Histoy/ 
now has four specimens that are iden i 
Hyla nigrofrenata . Two are the syn 
(Nob. 67 5.6.94, reregistered as 
and 67.5.13.28, reregistered as IW-i-*- 
from Cape York. Another is from Alexandra, 
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Northern Territory (No. 1906.3.31.82), 
and the fourth is from Port Darwin (No. 
90.12.2.24). 

The dimensions in millimeters of No. 
1947.2.23.47 are: body length, 35.8; tibia 
length, 24.9; head length, 12.6; head width, 
12.1. For No. 1947.2.23.46 the similar meas¬ 
urements are: 41.2, 27.6, 14.9, and 13.7. 

I studied the types in relation to the char¬ 
acteristics in table 6. They resemble Hyla 
latopalmata in head shape, in the condition of 
the pale stripe below the eye, in the form of 
the outer metacarpal tubercle, and in the fact 
that the first finger is definitely longer than 
the second. The anterior head stripe is broad, 
as in Hyla nasuta and Hyla freycineti. The 
white bar before the eye is as in Hyla nasuta. 
With respect to the posterior head stripe and 
the vertical bar in the posterior head stripe, 
they are like Hyla nasuta and Hyla freycineti. 
The back is smooth and without any pattern. 
The pattern of the posterior surface of the 
thighs is irregular but tends to be horizontal 
as in Hyla freycineti. 

When I studied the frogs in the Australian 
Museum there were specimens listed as Hyla 
nigrofrenata from Moa Island, Torres Strait 
(No. 7958); Somerset, Cape York (Nos. 4527, 
4528); Cape York (No. 5009); upper Endeav¬ 
or River, Queensland (No. 7591); Bloom¬ 
field River, Cooktown, Queensland (No. 
2284); Yam Creek, 100 miles inland from 
Port Darwin (Nos. A4914, 4916, 4918, 4921, 
4925, 4926); and Groote Eylandt (Nos. 9728- 
9730, 9733-9735). In all of these the first fin¬ 
ger was longer than the second. In this 
respect, as well as in others they seemed 
somewhat like Hyla latopalmata , but I doubt 
if they are that species. Copland (1957) lists 
them as Hyla lesueuri , but they are not Hyla 
lesueuri as I understand it. 

These British Museum and Australian 
Museum Hyla nigrofrenata are most puzzling. 
They do not conform to any of the five spe¬ 
cies on the basis of the characters listed in 
table 6. They have a confusing association of 
the specific features of Hyla nasuta , Hyla 
latopalmata , Hyla freycineti , and Hyla lesu¬ 
euri. Hyla nigrofrenata may be a valid species, 
and it should not be synonymized until the 
entire lesueuri complex of northern Australia 
can be adequately sampled and studied. 

Additional references to Hyla nigrofrenata 


are by Aflalo (1896), Andersson (1913a, 
1916), Gunther (1868a), Kinghorn (1931), 
Lucas and Le Souef (1909), Mitchell (1955), 
and Nieden (1923). 

Hyla aurea (Lesson) 

The Green and Golden Bell Frog 
Plate 46, figure 1; text figures 69, 70 

Diagnosis 

Hyla aurea can be distinguished from other 
frogs in eastern New South Wales by the 
following characteristics: back green, with 
brown spots; dorsolateral fold yellow; thumb 
opposable; fingers and toes with small discs; 
and second finger longer than first. 


Description 


Hyla aurea shows considerable geographic 
variation, and the following description ap¬ 
plies to individuals from the coastal area of 
New South Wales. 

The upper parts are green, w ith prominent 
and irregular brown spots. A yellow' dorso¬ 
lateral fold extends from the eye nearly to the 
groin. Another yellowish line begins below 
the eye, passes below the tympanic mem¬ 
brane, and terminates at the level of the arm. 
There is a dark line below the canthus be¬ 
tween the nostril and eye. The groin and 
posterior surface of the thigh are blue-green. 

The under parts are white except for the 
throat of the male, which has a yellowish 


The skin of the back is smooth. The sides, 
ventral to the dorsolateral fold, are very 
granular. The abdomen and ventral surface 
of the thighs are also very granular. The 
throat is smooth. There is a prominent chest 


•Id. . „ ... . 

This is a large species that is Rami-like in 
xly form. The body proportion ratios for 14 
idividuais from Sydney, Burradoo, Bodalla, 
id Eden, which vary in body length from 
5.1 to 77.8 mm., are: tibia length/body 
neth, 0.50+0.01 (0.46-0.53); head length/ 
ody length, 0.34±0.00 (0.32-0.36); head 
Sth/head length, 0.92 ±0.01 (0.89-0.94). 
he largest individual of the eastern New 
outh Wales variety that I collected has a 
ody length of 77.8 mm. (Burradoo, A.M.N.H. 
;o. 64843). The western variety, rantformts, 
i much larger. A female (A.M.N.H. No. 
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64875) from Delegate, New South Wales, has 
a body length of 93.9 mm.; and a male 
(A.M.N.H. No. 64879) from the same local¬ 
ity, one of 91.8 mm. 

The tympanic membrane is prominent and 
golden in color. In most species of Hyla the 
posterior edge of the tympanum is at the level 
of the articulation of the jaw. In Hyla aurea , 
however, it is not quite so far back. 

The fingers are not webbed (fig. 69). The 
length sequence is that usual for Hyla , 
namely, 3 > 4 > 2 > 1. The discs are only 
slightly wider than the rest of the fingers. The 
thumb of the breeding male has an extensive 
nuptial pad. The thumb is opposable. 

The toes have a strong, fleshy web (fig. 69). 
The fifth toe is webbed nearly to the disc, and 
the fourth toe has the disc and one, or a little 
more than one, phalanx free. There is a small 
inner metatarsal tubercle. A tarsal fold ex¬ 
tends from the heel to the tip of the first toe. 

The tongue is broad and has a posterior 
nick (fig. 69). The anterior edge of the vo¬ 
merine teeth is generally at the level of the 
anterior edge of the choanae. They are largely 
between the choanae but, in some individ¬ 
uals, the teeth are so large that their poste¬ 
rior edge is behind the level of the choanae. 

Geographic Variation 

H. W. Parker (1938) recognized three 
forms of the Hyla aurea type. Hyla aurea 
aurea , which is shown in plate 46, figure 1, is 
characterized by a short, inner metatarsal 
tubercle, a pale-colored and continuous dorso¬ 
lateral fold, smooth back, no middorsal light 
line, and a light line from beneath the eye to 
shoulder. He had specimens from a single 
locality in Australia, namely, Nowra in New 
South Wales. 

His second form, Hyla aurea raniformis , 


which is shown in plate 46, figures 3 and 5, is 
characterized by a short, inner metatarsal 
tubercle, a discontinuous dorsolateral fold, 
warts on the back, and a middorsal light line. 
His specimens were from Tasmania, Victoria, 
Western Australia, and the Northern Ter¬ 
ritory. 

Finally, Hyla cyclorhynchus from Western 
Australia is characterized by a longer inner 
metatarsal tubercle, a discontinuous and in¬ 
distinct dorsolateral fold, warty back, usually 
no middorsal line, and prominent yellow spots 
on the concealed surfaces. Parker thought it 
probable that Hyla cyclorhynchus is a distinct 
species and not merely a subspecies of Hyla 
aurea . In this belief he is followed by Main 
(1954a). I think they are correct. 

The relation of Hyla aurea aurea and Hyla 
aurea raniformis is interesting but by no 
means settled. Parker did not have sufficient 
material to decide whether intergradation 
occurs or not, and, if so, where. The material 
in the Australian Museum and the American 
Museum of Natural History, however, throws 
considerable light on this problem. 

The aurea type occurs only in eastern New 
South Wales (fig. 70), w r here its presence is 
showm on the map by large dots. In south¬ 
eastern and southern New T South Wales the 
raniformis type occurs (shown by the circles 
with central dots). In addition, a single indi¬ 
vidual from the Armidale region is of this 
type. Its occurrence in this part of the state 
is surprising. This individual has the median 
dorsal stripe, warty back, white spots on the 
hind portion of the thigh (not found in all 
raniformis) , and extensive toe webbing char¬ 
acteristic of the raniformis type. 

There are some individuals that are pos¬ 
sibly intermediate between the aurea an 
raniformis types. These occur in southern 




Fig. 69. Hyla aurea aurea. Open mouth, hand, and foot. A.M.N.H. 
No. 64856. Eden, New South Wales. 
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New South Wales and in eastern South 
Australia. I am not sure that these represent 
intergrades; possibly they are somewhat 
atypical raniformis. 

In Victoria, Tasmania, and Western Aus¬ 
tralia only the raniformis type occurs. 

The localities for Hyla cyclorhynchus are 
shown on the map as plus symbols (+). Its 
relation to the raniformis type is interesting. 
The two meet at about the north-south line 
connecting Albany and Tambellup. Both 
types are in collections from King George’s 
Sound and Tambellup. There are also indi¬ 
viduals from these places that may be inter¬ 
grades. 

No doubt it will be noticed that I have not 
used a name for the aurea type or the rani¬ 
formis type so far in the present discussion. 
When one crosses the aurea type from eastern 
New South Wales with the raniformis type 
from Western Australia, the hybrids die as 
haploid embryos (Moore, 1954a), which in¬ 
dicates that the eastern aurea type and the 
western raniformis type are different species. 
Unfortunately, no crosses have been made 
between the western raniformis type and the 
eastern raniformis type or between the east¬ 
ern raniformis type and the aurea type. Until 
these crosses have been made, and until there 
are field data for the behavior of the eastern 
raniformis type and the aurea type in areas 
where they both occur, any taxonomic solu¬ 
tion must be tentative. 

Copland (1957) has proposed a solution 
that, except for the Tasmanian populations, I 
am adopting until the necessary data^ are 
available. The eastern New South Wales 
aurea type is designated Hyla aurea aurea. 
The eastern raniformis type is designated 
Hyla aurea raniformis. The raniformis type of 
Western Australia is given a new name, Hyla 
moorei (pi. 46, fig. 5). I might add, however, 
that I suspect Hyla aurea raniformis is actu¬ 
ally a valid species, not a subspecies. 

Copland gives a new name for the Tas¬ 
mania frogs, Hyla aurea major. This I cannot 
accept. He writes: “the Tasmanian race is 
separated from raniformis almost solely on 
the grounds of larger size. Four Q.V.M. 
[Queen Victoria Museum] specimens meas¬ 
ured 72, 62, 61 and 54 mm. Lord and Scott 
(1924:102) give the body length as 80 mm. In 
large series of raniformis 60 mm. was only 


exceeded in about 60% of specimens, and 70 
mm. only once (about 1%), and then only by 
1 mm. (71 mm.). It must be noticed, however, 
that Keferstein gave the body length of his 
type of raniformis at 82 mm., which can only 
be regarded as very exceptional." 

Unless one restricts his material to breed¬ 
ing adults, it is dangerous to use size as a 
criterion. The largest Tasmania individual 
that Copland reported is 72 mm. Two of 
seven adults from East Lakes, Sydney, a 
single adult from Burradoo, and one of three 
adults from Eden (all New South W r ales) that 
I collected are larger than 72 mm. Further¬ 
more, seven out of eight collected at Delegate, 
New South W : ales, are 72 mm. or larger. The 
two largest are 92 and 94 mm. 


Habitat 

Hyla aurea is an aquatic species reminding 
me of the American Rana clamitans. I found 
it in ponds (pi. 29, fig. 1), lakes, streams (pi. 
28, figs. 1,2), and grassy marshes. 


Voices 

The call is a guttural, slow, “wr-a-a-a-ck, 
wr-a-a-a-ck." The frogs call during the day as 
well as at night. 

Harrison (1922) writes: "... the breeding 
chorus consists of four notes, the first long 
drawn out, the second somewhat shorter, and 
the last two quite short— l craw-awk , crawk , 
crok , crok: Each note is uttered during in¬ 
flation of the vocal sac, no sound issuing 
during deflation, so that four separate in¬ 
flations occur." 

Krefft (1870) says the “voice of the male is 
very loud, and when pinched they scream 

almost like a child." . , 

McCoy (1881) notes the similarity of the 
call to that described by Aristophanes for 
Greek frogs. 


Breeding Habits 

Fletcher (1889) says that “this species 
reeds from about the middle of spring 
irough the summer." He mentioned specift- 
illv October 20 and the first week of Decern¬ 
ed Metamorphosing individuals were seen 
i December, March, and April. 

Harrison (1922) found Hyla aurea breeding 
i January at Thirroul, New South \Vales, 
he ova were submerged (but he believes 
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they may also float). The diameter of the egg 
is 1.4 mm. and that of the surrounding jelly 
2 mm. He observed a clasping pair that con¬ 
sisted of a male Hyla peroni and a male Hyla 
aurea. 

Embryonic Development 

A single group of Hyla aurea embryos was 
studied. The female, which was collected at 
Burradoo, New South Wales, on September 
16, 1952, was injected with pituitary glands 
of Bufo marinus to stimulate ovulation. 
Sperm were obtained from two males col¬ 
lected at East Lakes, New South Wales, and 
the ova were fertilized artificially. 

The diameter of the ova averages 1.4 mm. 
The jelly is highly fluid, reminding one of 
that of Rana clamitans or Rana catesbeiana. 
At uncontrolled temperatures, which did not 
vary much from 20° C., the times from first 
cleavage to various stages are as follows: 
stage 10, 19 hours; stage 12, 24 hours; stage 
16, 48 hours; stage 18, 66 hours; and stage 20, 
92 hours. 

Development follows the typical Rana pat¬ 
tern, including the formation of external gills, 
and need not be described. The anus of the 
tadpole opens on the right side of the tail fin. 
The spiracle is on the left and rather far ven- 
trad. There are two rows of teeth in front of 
the mouth, the more anterior may be inter¬ 
rupted; and three rows behind the mouth, the 
first usually being interrupted. 

Geographic Distribution 

Hyla aurea is found in New South Wales 
from the Queensland border to Victoria and 
west in the Riverina district and lower 
Murray Valley (fig. 70). It occurs in Victoria, 
Tasmania, and eastern South Australia. It is 
also reported from the Northern Territory. 
The type locality is the Macquarie River at 
Bathurst. In Western Australia there is a 
sibling species, Hyla moorei . 

In the following lists the specimens are 
identified as the aurea type and the rani- 
form is type. The first would be Hyla aurea 
aurea according to Copland’s classification. 
II we do not recognize his subspecies, Hyla 
aurea major , all the eastern frogs of the rani- 
jormis type are Hyla aurea raniformis and the 
western ones of the raniformis type are Hyla 

mnnrpr J 


These frogs have been introduced in several 
places. The Australian Museum has speci¬ 
mens of the raniformis type from Noumea, 
New Caledonia (No. 6664), and the Botan¬ 
ical Garden, Rotorua, New Zealand (No. 
12075). The British Museum (Natural His¬ 
tory) has specimens of the aurea type from 
Noumea, New Caledonia (Nos. 83.3.11.25, 
1926.9.17.2, 1926.9.17.3), and one of the rani¬ 
formis type from China (No 44.4.31). The 
last locality is probably the one to which 
Boulenger (1882) added three “question 
marks.” 

NEW SOUTH WALES RECORDS 

The Australian Museum has specimens 
from: 

aurea Type 

Lower Clarence River (No. 7527) 

Gurravembi, Nambucca River (No. 6324) 
Warrell Creek, Nambucca River (No. 4251) 
Nambucca River (Nos. 5893, 5894) 

Capertee (No. 7325) 

Upper Colo, via [near] Richmond (No. 7974) 
Maroubra (Nos. 4194-4206) 

Sydney (Nos. 5388, 5389, 8454, 8456, 8483, 9558) 
VVentworthville (Nos. 9424, 9426, 9427) 

Cook’s River, near Sydney (No. 5849) 

Botany Bay (Nos. 4452, 8256, 9532) 

Woonoona, near Bulli (Nos. 4665-4668) 
Burrawang (No. 7376) 

Tumut (No. 9644) 

Pambula (Nos. 7446, 7447) 

Possible aurea-raniformis Intergrades 

Koonaden, Leeton (Nos. 9482-9484) 

Emu Plains, Urana, 18 miles from Murrumbidgee 
at Narrandera (No. 7344) 

Berridale, Monaro (No. 5233) 

raniformis Type 

Yanco (Nos. 10661-10668, 10689) 

Tubbo Station, Riverina (Nos. 10669-10683, 
10687,10688) 

Mt. Horeb, Tumut District (No. 8421) 

The American Museum of Natural History 
has specimens from: 

aurea Type 

“Balladelah,” possibly Bulahdelah (Nos. 12948, 
12949) 

Sydney (Nos. 3821, 3822, 6672) 

East Lakes, Sydney (Nos. 64844-64851) 
Burradoo (No. 64843) 
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Fig. 70. Hyla aurea and allied forms. Geographic distribution. The symbols have a different meaning 
from those used on other maps. The solid spots are for Hyla aurea aurea. The half-solid spots show possi¬ 
ble intermediates between the aurea type and the raniformis type. The.circles wit a centra ot are 
for the raniformis type of individuals. According to Copland (1957), those m the east an in t ei or ern 
Territory are Hyla aurea raniformis and those in the southwest are Hyla^ mooret. e in nor eas 
New South Wales shows the type locality of Hyla aurea ulongae. The + signs m Western Au straha are 
localities for Hyla cyclorhynchus. The small circles are literature records, which can be assumed to app y 
to the form occurring in the area. 


Bodalla (Nos. 64857-64861) 

Eden (Nos. 64852-64856) 

•Australia (No. 23971) 

raniformis Type 

Booroolong Creek, 20 miles northwest of Armidale 
(No. 64882) 

Albury (Nos. 64864r-64873) 

Delegate (Nos. 64874-64881) 


The British Museum (Natural History) 
has specimens of the aurea -type from: 

Nowra (Nos. 1932.3.5.1-1932.3.5.6,1933.9.4.1- 
1933.9.4.5) , . 

•New Holland (No. 45.5.25.22; poorly preserved; 
collected by C. Darwin, no less; not sure of 
type) 

There are literature records for Yass (Flet- 














318 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 121 


cher, 1892), Jervis Bay (Fletcher, 1894b), 
Razorback Mountain near Picton, Tallong, 
Tocumwal, Gol Gol, Balranald, and Adami- 
naby (Copland, 1957). 

AUSTRALIAN CAPITAL TERRITORY 

The American Museum of Natural History 
has specimens of the ra?iiformis type from: 

Canberra (Nos. 64299, 64300) 

VICTORIA RECORDS 

The American Museum of Natural History 
has specimens of the raniformis type from: 

Gunbower (No. 64863) 

Melbourne (Nos. 50230-50234) 

Healesville (No. 64862) 

The British Museum (Natural History) 
has specimens of the raniformis type from: 

Melbourne (Nos. 58.9.13.1, 80.1.3.4) 

Yarra River (No. 96.6.17.17; possibly intermedi¬ 
ate with anrea type) 

There are literature records for Millgrove 
(Loveridge, 1935), 18 miles west of Bairns- 
dale, 13 miles southeast of Horsham, Bac¬ 
chus Marsh, Mordialloc, Brighton, Cobun- 
gra, and Macedon (Copland, 1957). Lucas 
(1892) says that it is common “in all parts of 
the colony.” 

TASMANIA RECORDS 

The Australian Museum has a specimen of 
the raniformis type from: 

Launceston (No. 6048) 

The British Museum has specimens of the 
raniformis type from: 

Near Launceston (Nos. 1901.9.13.50-1901.9.13.54 
♦Tasmania (Nos. 45.5.2.27, 45.5.28.38) 

♦New Holland (No. 38.3.10.6) 

♦Van Dieman’s Land (Nos. R.R.1936.12.3.152- 
1936.12.3.156; all juveniles, poorly preserved, 
unsure of type) 

There are literature reports for Stanley 
(Lovendge, 1934), Davenport (English, 1910), 
Bunne ’ (possibly Burnie; Fletcher, 1898) 
and ♦Collins Gap (Copland, 1957). 

All these records are for the north coast. 

SOUTH AUSTRALIA RECORDS 

from* 6 AuStralian Museum has specimens 

Narracoorte (Nos. 5959-5962, 6683) 


Three of these are of the raniformis type, 
and two are possibly intermediates between 
the aurea type and the raniformis type. 

Copland (1957) reports it from Tailem 
Bend. 

WESTERN AUSTRALIA RECORDS 

According to Copland (1957), all the frogs 
of raniformis type from Western Australia 
are Hyla moorei. 

The Australian Museum has specimens, all 
of the raniformis type, from: 

Perth (Nos. 2347-2357, 7576, 7578-7583) 
Newcastle (No. 7531) 

Donnybrook (No. 7476) 

Tambellup (Nos. 9888, 9889) 

Tudor, 27 miles from Albany (No. 7696) 

Albany, King George’s Sound (Nos. 5297-5300, 
7698, 7699, 7703, 7743-7745, and old collection 
Nos. 7132, 7133, 7144, 7146, 7157, 7187) 

No specific locality (Nos. 4953, 4954, 10463, and 
old collection No. 7137) 

Number 7146 from King George's Sound, 
and possibly Nos. 9888 and 9889 from Tam¬ 
bellup, approach Hyla cyclorhynchus. 1 he 
Australian Museum has typical Hyla cyclo¬ 
rhynchus from: 

Tambellup (No. 11537) 

King George’s Sound (Nos. 7183, 7184, 7186 from 
the old collection) 

West Australia (Nos. 7045-7047, 7159-7166, 
7168-7170, all old collection) 

Mondrain Island, Recherche Archipelago (No. 

7736) 

Lucky Bay, east of Recherche Archipelago (No. 

7737) 

Thus typical Hyla cyclorhynchus , the rani¬ 
formis type, and possibly intergrades between 
them occur at Tambellup and King George s 
Sound. 

The American Museum of Natural History 
has specimens of the raniformis type from. 

Attadale (Nos. 64883-64885) 

Pemberton (Nos. 64886-64892) 

It also has one of the syntypes of Hylo 
cyclorhynchus (No. 62493) from “West Aus¬ 
tralia.” 

The British Museum (Natural History) 
has specimens, all of the raniformis type, 
from: 

Swan River (Nos. 58.11.25.84, 58.11.25.8o, 

64.10.6.8, 63.11.12.44, 44.6.13.147) 

King George’s Sound (Nos. 64.10.27.21,55.10. 
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♦King River (Nos. 1906.11.1.11, 1906.11.1.12) 
♦“West Australia” (Nos. R.R.1936.12.3.142- 

1936.12.3.151) 

The collection also contains specimens of 
Hyla cyclorhynchus from: 

Toolbrunup (Nos. 1931.7.1.73-1931.7.1.77) 
Baldwin’s Lake north of Mt. Toolbrunup (No. 

1931.7.1.72) 

Scaddan, north of Esperance (No. 1940.3.24.1) 
Scaddan (Nos. 1948.1.2.45—1948.1.2.68) 

♦“West Australia” (Nos. 69.7.22.3-69.7.22.7; 

syntypes of Hyla aurea cyclorhynchtis) 

There are literature records for Hyla moorei , 
under the name Hyla aurea , from Jarrahdale, 
Pinjarra, Bunbury, Busselton (Werner, 1914), 
and Nangabrook, 18 miles east of Yarloop 
(Slevin, 1955). Loveridge (1935) gives many 
localities, all similar to those listed. 

NORTHERN TERRITORY RECORDS 

The British Museum (Natural History) 
has specimens of the raniformis type from: 

Port Essington (Nos. R.R.1936.12.13.135-1936.- 

12.13.141) 

I would not believe the locality to be cor¬ 
rect, were it not for the fact that Copland 
(1957) has seen specimens from Darwin, and 
Loveridge (1949) had specimens from Knuck- 
ey’s Lagoon, which is 9 miles from Darwin. 

These are remarkable records, as reference 
to figure 70 shows. The Northern Territory 
populations are separated by a distance of at 
least 1500 miles from the areas in Western 
Australia and New South Wales where its 
relatives occur. Are these really the same 
biological species as either Hyla aurea or 
Hyla moorei? Is the absence of Hyla aurea 
from Queensland real or is it a matter of in¬ 
sufficient collecting? 

Comments 

Hyla aurea ulongae Loveridge (1950) was 
described from a single specimen collected by 
Slevin at Ulong, New South Wales. The type 
is in the Australian Museum (No. 13817). I 
studied it very briefly but reached no conclu¬ 
sion regarding its status. Copland (1957) has 
redescribed it. Slevin (1955) gives a note 
about its history. 

Hyla blaudsuttoni was described by Procter 
(1924) from a living individual in the London 
Zoo that was thought to be from Queensland. 


She believed it to be closely related to Hyla 
aurea . The individual was to have been given 
to the British Museum (Natural History), 
but there is no record of its ever having been 
received. Loveridge (1935) reported an indi¬ 
vidual (Museum of Comparative Zoology No. 
3525) from Sydney. I have examined this 
specimen and find that it is the aurea form of 
Hyla aurea . Copland (1957) discusses the 
status of Hyla blaudsuttoni at length and con¬ 
cludes that it is a synonym of Hyla aurea 
aurea. 

There are points, however, in Procter’s 
description that make it difficult to see how 
her new species can be Hyla aurea . The back 
is iridescent bronze, and the concealed sur¬ 
faces are a brilliant turquoise blue. The first 
finger is slightly longer than the second. The 
illustration shows the individual in an arbo¬ 
real position. Hyla aurea differs in all of these 
respects. Finally, Hyla aurea is unknown in 
Queensland, which may not be a valid objec¬ 
tion, as the place of origin of Hyla bland - 
suttoni is in doubt. 

I hesitate to make Hyla blaudsuttoni a 
synonym of Hyla aurea. The whereabouts of 
the type is unknown, so the matter cannot be 
settled. The status of the species is in so much 
doubt, however, that it seems unwise to keep 
it on the list of Australian frogs. 

Two other names, Litoria punctata and Li- 
toria marmorata of Dumeril (1853), have 
been problems ever since they were first used. 

Litoria punctata was described from a single 
individual secured by Verreaux in the envi¬ 
rons of Sydney. Dumeril and Bibron (1854) 
mention it. It was also described by Gunther 
(1858) and listed by Keferstein [1868a, as 
Hyla {Litoria?) punctata]. Cope (1866) uses 
the name Hyla dimolops without explanation. 
In a footnote to a later paper (1869) he 
writes: “Two species were described by Du¬ 
meril as L. marmorata and L. punctata. On 
the union of these with Hyla, I changed their 
names to H. typosticta and H. dimolops re¬ 
spectively (Jour. A. N. Sci. 1866, p. 85), as 
there were Hylae already described under 
those names.” Boulenger (1882) described it 
under Cope’s name, Hyla dimolops. Various 
writers refeerred to it from time to time (such 
as Krefft, 1863, and Fletcher, 1889), but al¬ 
ways as a name only. No one was sure he had 
a specimen. Nieden (1923) continued to list 
it. Finally, Loveridge (1935) and Copland 
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palmata . 

The type is in the Museum National 
d’Histoire Naturelle in Paris (No. 758), ac¬ 
cording to Guibe (1950?), and I had the 
opportunity to examine it. It is not Hyla 
latopalmata, and, much to my surprise, it 
seems to be Hyla cyclorhynchus. At the time 
the examination was made, I had one of the 
syntypes of Hyla cyclorhynchus with me, so 
an exact comparison was possible. The type 
of Litoria punctata has the same spots on the 
flanks and the back as Hyla cyclorhynchus; in 
fact, the pattern is the same except that the 
belly of punctata is not vermiculated. The 
structure of the hand, foot, and vomerines is 
the same except that the finger pads of cyclo¬ 
rhynchus are slightly larger. The dimensions 
in millimeters of the type of punctata are: 
body length, 61.8; tibia length, 30.4; head 
length 21.9; head width, 20.9. (The head is 
somewhat misshapen, so the measurements of 
it may not be accurate.) 

Litoria marmorata Dumeril (1853) is based 
bnd?'° ’ ndividuals from “Nouvelle-Hol- 

lande. i t 1S mentioned by Dum . ri , . 

k b a F nd •l 854 r G !j n ? er (1858 ) also describes 
it, and it is listed by Keferstein [1868a as 

Hyla ( Litoria) marmorata}. If this frog is a 

Cope (1R66)* m *, m l rmorata is preoccupied. 
Cope (1866) used the name Hyla hyposticta 
W!diout mdi^ting that it was L o?tS 
it referred. Later (1869) he siv? u- 

name ^^ h . yposticla o{ 1866 was a new 
n e tor .Litoria marmorata. (The actual 

lt P r7’ mhmi - Boulen 8“ (ISSzTmereTy S 

11923 ?! if uncertain species. Nieden 

Ham K ParkerTl88n Krefft - 1863) a " d Wil ‘ 
Tho L C1881) mention it. 

National aIs0 in the Museum 

*»■»*?*?*»- 

* COnd specimen: body length, 


53.2; tibia length, 25.3; head length, 19.6; 
head width, 18.9. 

We have the problem of deciding on the 
proper name for the western species now 
known as Hyla cyclorhynchus . This has inter¬ 
esting legalistic aspects, but, in the cause of 
stability and common sense, I suggest that 
we continue to use Hyla cyclorhynchus for the 
following reasons. Hyla cyclorhynchus is now 
thought to occur only along the south coast 
of Western Australia (fig. 70). Because 
Dumeril's Litoria punctata was said to be 
from Sydney, either it is not conspecific with 
Hyla cyclorhynchus or the locality is in error. 
There is not a similar difficulty with Dumeril’s 
Litoria marmorata , as it is said to be from 
“Australia.” 

Dumeril’s names of 1853, punctata and 
marmorata, are preoccupied and thus unavail¬ 
able. Cope’s names of 1866, dimolops and 
hyposticta , are nomina nuda. His names of 
1869, Hyla dimolops for Litoria punctata and 
Hyla thyposticta for Litoria marmorata , de¬ 
serve consideration. The fact of the matter 
is, however, that these names have never been 
applied to specimens other than the types 
(except erroneously by Loveridge). Hyla 
dimolops was a mystery, and Hyla thyposticta 
was largely forgotten. Furthermore, Sydney 
as a type locality for Hyla dimolops is an 
impossibility. 

Boulenger’s name of 1882, cyclorhynchus , 
has since been the name applied to the south¬ 
west Australian form. No one has suggested 
that dimolops and thyposticta might also 
apply. Clearly Hyla cyclorhynchus has “squat¬ 
ter’s rights” as recognized by the “fifty year 
rule.” 


Literature 

This species made its scientific appearance 
as Rana aurea (Lesson, 1830). The type loca - 
ity is the Macquarie River at Bathurst. For 
tunately, Lesson provided an excellent illus 
tration of the adult, which shows his species 
to be of the aurea type. 

The many synonyms for Hyla aurea are 
here dealt with first. 

Ranoides jacksoniensis was a name 
by Tschudi (“1839” [1838]) to a species that 
was later described by Dumeril and Bi r0 
(1841) as Hyla jacksoniensis. The type ° ca 
ity is Port Jackson ( = Sydney). Dumeri an 






1961 


MOORE: FROGS OF EASTERN NEW SOUTH WALES 


321 


Bibron were aware that their species was the 
same as Lesson's Rana aurea . The holotvpe 
is No. 4857 in the Museum National d'His- 
toire Naturelle in Paris. Guibe (1950?) lists 
No. 4858 as the type, but the label on No. 
4857 states that it is the type. In Dumeril 
and Bibron (1854) the species is referred to 
as Hyla jacksonii. Fitzinger (1843, 1861) uses 
the name Auletris jacksoniensis. His Auletris 
jacksoniensis of 1861 includes Rana caerulea 
White as well as Hyla jacksoniensis. 

Girard (1853) described as new Ranoidea 
resplendens from “Wollongong Illawara near 
the coast" and Ranoidea flavoviridis from 
“Wollongong Illawara; about fresh water 
streams.” These were collected by the United 
States Exploring Expedition under the com¬ 
mand of Capt. Charles Wilkes. The first has 
been long regarded as a synonym of Hyla 
aurea. The second was so regarded by Kefer- 
stein (1868a), but later authors, such as 
Boulenger (1882), Nieden (1923), Loveridge 
(1935), and Copland (1957), have ignored it 
entirely. From the description alone it seems 
reasonable enough that Ranoidea resplendens 
is Hyla aurea t but I would guess that Ran - 
oidea flavoviridis is Hyla lesueuri. Girard re¬ 
described these two species in 1858, with 
illustrations of Ranoidea resplendens that 
show it to be the aurea type of Hyla aurea . 
Girard also uses the name Ranoidea aurea to 
include Rana aurea Lesson, Ranoidea jackson¬ 
iensis Tschudi, and Hyla jacksoniensis Du¬ 
meril and Bibron. 

I have examined the types of Girard's 
species, which are now in the United States 
National Museum. Ranoidea resplendens (No. 
15478) is indeed Hyla aurea . The specimen 
is an adult female. The pigmentation pattern 
has faded badly, but it seems to be of the 
aurea type, as would be expected from the 
locality where the specimen was taken. One 
of the types of Ranoidea flavoviridis is Hyla 
lesueuri. (For further information, refer to the 
section on Hyla lesueuri .) 

Gunther (1864a, 1864b) suggested that 
Hyla aurea should be Litoria aurea. 

Keferstein (1867) described Chirodryas 
raniformis from Australia. No more specific 
locality is indicated, but he mentions in the 
introduction to his paper that his Australian 
frogs were received from Dr. Schuette, a 
practicing physician of Sydney, and from the 


Australian Museum through Mr. Krefft. It 
is probable, but by no means certain there¬ 
fore, that Chirodryas raniformis came from 
New South Wales. The following year Kefer¬ 
stein (1868a) wrote, “Jetzt stehen mir liber 
hundert Exemplare von H. aurea , von alien 
Grossen zur Verfiigung und ich sehe, dass der 
Chirodryas raniformis nur ein altes Exemplar 
der H. aurea ist.” 

The long-forgotten Hyla castanca of Stein- 
dachner (“1869” [1867], with illustrations of 
the dorsal and ventral sides of the adult, 
open mouth, hand, and foot) is similar enough 
to some individuals of raniformis type from 
south-central New South Wales to be re¬ 
garded as the same. The locality is unknown, 
but the single specimen was secured, to¬ 
gether with many other Australian species, 
on the “Novara” expedition. Boulenger 
(1882) includes the name in a list of species 
he did not know what to do with. I have not 
seen it referred to again in any paper on Aus¬ 
tralian frogs. 

Fanchonia elegans described by Werner 
(1893) from tropical Africa was later shown 
to be no more than a “defectes und defor- 
miertes Exemplar” of Hyla aurea (Werner, 
1897a). 

H. W. Parker (1938) recognized two sub¬ 
species, Hyla aurea aurea and Hyla aurea 
raniformis. Loveridge (1950) described a third 
subspecies, Hyla aurea ulongae , from Ulong, 
New South Wales. Moore (1954a) showed 
that east Australian frogs of the aurea type 
are specifically different from the raniformis 
type of Western Australia. Copland (1957) 
recognizes Hyla aurea aurea , Hyla aurea rani¬ 
formis, Hyla aurea ulongae , as well as a new 
subspecies from Tasmania, Hyla aurea major . 
Furthermore, a new name, Hyla moorei , is 
given for the raniformis -like individuals of 
Western Australia. 

Additional descriptions of Hyla aurea , 
which generally include one or more races and 
Hyla moorei , are given by GUnther (1858), 
Keferstein (1868a, with an illustration of an 
adult of raniformis tvpe and the skull), Stein- 
dachner (“1869” [1867]), McCoy (1881, as 
Ranoidea aurea , with many colored illustra¬ 
tions), Boulenger (1882), Gadow (1901), 
Lucas and Le Souef (1909, with a photograph 
of an adult), English (1910), Fry (1914), 
Richard Deckert (1915, with a photograph 
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of an adult), Nieden (1923, with a drawing of 
the foot), Lord and Scott (1924), Waite 
(1929), Loveridge (1934, 1935, 1949), Scott 
(1942), Moore (1957a, with a photograph of 
an adult of aurea type), and Copland (1957). 

Geographical data are given by Fletcher 
(1890, 1891a, 1892, 1894b, 1898) and Lucas 
(1892, 1897). 


Habits are discussed by Krefft (1863), 
Fletcher (1889), and Harrison (1922). 

Mention of its introduction into New Zea¬ 
land is made by Marriner (1907). 

The habits in captivity are discussed by 
Klingelhoffer (1931, 1956 and Mandeville 
(1952, with a photograph). 

A general account of the anatomy is given 
by Briggs (1934). Other anatomical papers 
are concerned with the spinal cord (Sweet, 
1897), vertebral column (Nicholls, 1916)' 
scapula (Procter, 1921), hyoid and larynx 
(Trewavas, 1933), truncus arteriosus (Oliver, 
1909), urinogenital organs (Sweet, 1908), de¬ 
pressor mandibulae muscle (Griffiths, 1954), 
motor mechanisms of the brain (Abbie and 
Adey, 1950), herniation (Richardson, 1947), 
and minor anatomical features (Cope, 1866’ 
as Ranoidea aurea). 

Hybridization studies have been reported 
by Moore (1954a, 1954b, 1955). A criticism 


of the use of hybridization technique to 
recognize species was made by Rabb and 
Mosimann (1956), and a reply was given by 
Moore (1956). 

References on parasites are Johnston (1912) 
and Brace (1953). 

Fleay (1935, 1951) gives an account, with 
illustrations, of Hyla aurea eating young tiger 
snakes. 

Minor mention is made by Aflalo (1896), 
Barrett (1943), Boettger (1892), Chisholm 
(1925), Kesteven (1944), Krefft (1869), 
Smith (1929), Spencer (1892), Andersson 
(1913a), Fry (1912), Krefft (1862,1865; 1867, 
1870, as Litoria aurea), Gray [1841a, and fig. 
3 of pi. 8 (?) which, though unlabeled, would 
seem to be of an adult of raniformis type], 
Thomas (1958), Kinghorn (1944, 1956), Ross 
(1908a), Dumeril (1853, as “rainette de 
Jackson”), and McCoy (1867, as Ranhyla 
aurea). 

References that apply entirely or princi¬ 
pally to the Western Australian species Hyla 
moorei, according to Copland (1957), are 
Main (1954a), Slevin (1955, with a photo¬ 
graph of an adult), Glauert (1929, 1945), 
Kinghorn (1924), Taylor (1935), Fraser 
(1903), Mertens (1958a with a drawing of an 
adult), and Werner (1914). 






KEYS TO THE FROGS OF EASTERN NEW SOUTH WALES 


As an aid to the identification of New South 
Wales frogs, keys to the Leptodactylidae and 
Hylidae are provided. 

The keys are designed for eastern New 
South Wales individuals. This geographical 
limitation must be remembered, because they 
will not always be reliable for individuals 
from other areas. 

Some of the characters used in the keys, as 
well as other data useful in the determination 
of species, are collected in tables 7 and 8. 
Neither the keys nor these tables indicate the 
variation in the characters, so, for a final 
check of an identification, the description and 
illustrations of the species should be con¬ 
sulted. 

The method used in tables 7 and 8 for 
indicating the position of the vomerine teeth 
requires an explanation. Five positions are 
recognized: (1) anterior to the level of the 
front edge of the choanae; (2) level with the 
front edge of the choanae; (3) between the 
choanae; (4) level with the hind edge of the 
choanae; and (5) posterior to the level of the 


hind end of the choanae. The positions of 
both the anterior edge and the posterior edge 
of the vomerine teeth are given. Thus, if the 
vomerine teeth are entirely behind the choa¬ 
nae, their position is expressed as 5-5. To give 
another example: if the anterior edge of the 
vomerine teeth is level with the front of the 
choanae and the posterior edge level with the 
hind edge of the choanae, the position is 2-4. 

In the Key to the Hylids, the species of 
Hyla are divided into groups, some that are 
probably natural, others that are surely arti¬ 
ficial. The groups are arranged, in a rough 
way, beginning with those that are charac¬ 
terized by broad heads, large discs on the 
fingers and toes, extensive webbing, and a 
uniform coloration pattern on the back and 
progressing to those with narrower heads, 
smaller discs, less webbing, and more distinc¬ 
tive patterns. 

The character “phalanges of the fourth toe 
free” in the Key to the Hylids and table 8 
means the phalanges behind the disc. 


KEY TO THE LEPTODACTYLIDS 


1. Vomerine teeth present.2 

Vomerine teeth absent.16 

2. Anterior edge of vomerine teeth level with an¬ 

terior edge of choana.3 

Anterior edge of vomerine teeth at or behind 
level of posterior edge of choana ... .6 

3. Inner metatarsal tubercle intensely black. 

Eye with vertically slit pupil. Back irregu¬ 
larly mottled. Maximum size, 50 mm. (PI. 
35, fig. 2; p. 183.) . . . Neobatrachus pictus 
Inner metatarsal tubercle not intensely black 
.4 

4. Thumb opposable and much longer than sec¬ 

ond finger. Usually a pale middorsal stripe. 
Slight webbing between toes. Maximum 
size, 65 mm. (P. 34, fig. 1; p. 166.) .... 

. Cyclorana alboguttatus 

Thumb not opposable.5 

5. Webbing between toes moderately developed. 

Cross bars on appendages. Inner metatarsal 
tubercle no longer than first toe. Maximum 
size, 101mm. (PI. 33, fig. l;p. 162.) . . . 

. Mixophyes fasciolatus 

No more than trace of webbing between toes. 
No cross bars on appendages. Inner meta¬ 
tarsal tubercle much longer than first toe. A 


tiny flap of skin at anterior corner of eye. 
Maximum size, 93 mm. (PI. 35, fig. 1; p. 
179 .). Heleioporus australiacus 

6. Slight webbing between fingers.7 

No web between fingers.A 

7. A sharply defined skin fold extending from 

snout along side of body to level of arm. Ab¬ 
domen whitish. Tibia length/body length 
ratio more than 0.50. Maximum size, 50 

mm. (PI. 34, fig. 3; p. 169.). 

. Lechriodus fietcheri 

No sharply defined skin fold extending from 
snout to level of arm. Orange-red patches in 
groin and on posterior surface of tibial sec¬ 
tion of leg in living animals. Abdomen usu¬ 
ally darkly mottled. In many specimens a 
“butterfly”-shaped spot between eyes. 
Males with large tusks in lower jaw. Tibia 
length/body length ratio less than 0.50. 
Maximum size, 50 mm. (PI. 34, fig. 4; p. 
^74). A delotus brevis 

8. Inner metatarsal tubercle longer than first toe 

and shovel-shaped (nearly a hemisphere) .9 
Inner metatarsal tubercle not longer than first 
toe and not shovel-shaped ...■«• 10 

9. A large gland on tibial section of leg. A yellow 
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Maxi¬ 

mum 

Body 

Length 

Tibia Head Head 
Length/ Length/ Width/ 
Body Body Head 
Length Length Length 

Vomerine Teeth 
An- Pos¬ 

terior terior 
Edge Edge 

Pha¬ 

langes 

of 

Fourth 
Toe Free 

Finger 

Web 

Finger 

Length 

Mixophyes fasciolatus 

101 

0.64 

0.42 

1.07 

2 

4 

2-3 

None 

3>1>2=4 

Cyclorana alboguttatus 

65 

0.49 

0.41 

1.00 

2 

4 

3 

None 

3>4=1>2 

Lechriodus fletcheri 

50 

0.59 

0.36 

1.06 

5 

5 

4 

Slight 

3>2>1£4 

A delotus brevis 

50 

0.42 

9 0.38 
c? 0.50 

0.99 

5 

5 

4 

Trace 

3>2^4>1 

Heleioporus australicacus 

93 

0.34 

0.36 

1.23 

3 

4 

4 

None 

3>1>2>4 

Neobatrachus pictus 

50 

0.34 

0.34 

1.16 

2 

4 

2-3 

None 

3>1>2£4 

Limnodynastes dorsalis 

87 

0.38 

0.36 

1.21 

5 

5 

4 

None 

3>2 >1=4 

Limnodynastes ornatus 

44 

0.43 

0.32 

1.22 

4 

5 

4 

None 

3>2 = 1>4 

Limnodynastes peroni 

64 

0.47 

0.33 

1.03 

5 

5 

4 

None 

3>2£4^1 

Limnodynastes tasmaniensis 

41 

0.40 

0.34 

1.03 

5 

5 

4 

None 

3>2 >4>1 

Limnodynastes fletcheri 

56 

0.43 

0.35 

1.02 

5 

5 

4 

None 

3 > 2 > 1 >4 

Limnodynastes salmini 

70 

0.41 

0.38 

1.04 

5 

5 

4 

None 

3 >1>2=4 

Uperoleia marmorata 

31 

0.38 

— 

— 

0 

0 

4 

None 

3>4>2>1 

Kyarranus sphagnicolus 

34 

0.44 

0.31 

1.15 

4 

5 

4 

None 

3>2^4>1 

Kyarranus loveridgei 

27 

0.41 

0.34 

1.09 

4 

5 

4 

None 

3>2^4>1 

Crinia haswelli 

32 

0.41 

0.33 

1.09 

5 

5 

4 

None 

3 >4 > 2 >1 

Crinia signifera 

30 

0.42 

0.31 

1.01 

0 

0 

4 

None 

3>4= s 2>l 

Pseudophryne australis 

27 

0.33 

— 

— 

0 

0 

All 

None 

3 > 4 >2 > 1 

Pseudophryne bibroni 

31 

0.30 

— 

— 

0 

0 

All 

None 

3 > 4 >2 > 1 

Pseudophryne dendyi 

30 

0.30 

— 

— 

0 

0 

All 

None 

3 >4 >2 >1 

Pseudophryne coriacea 

34 

0.33 

— 

— 

0 

0 

All 

None 

3 >4 >2 >1 

Pseudophryne corroboree 

31 

0.33 

— 

— 

0 

0 

All 

None 

3 >4>2 >1 


skin ridge extending from below eye to base 
of arm. Usually a pale glandular spot on 
each side of cloaca. Maximum size, 87 mm. 

(PI. 35, figs. 3, 4; p. 187.). 

. Limnodynastes dorsalis 

No gland on tibia. No skin ridge from eye to 
base of arm. No glandular spot on either 
side of cloaca. Maximum size, 44 mm. (PI. 
36, fig. 1 ; p. 193.). Limnodynastes ornatus 

10 . Basal segment of thumb extending beyond 

basal segment of second finger .... 11 
Basal segment of thumb not extending be¬ 
yond basal segment of second finger . . 12 

11. Back with dark and light longitudinal stripes. 

Toes not webbed. Maximum size, 64 mm. 
(PI. 36, figs. 2 , 4; p. 197.). 

. Limnodynastes peroni 

Back irregularly mottled. Toes with trace of 
webbing. Maximum size, 56 mm. (PI. 38 f 
r fig* 1 > p* 208.) . . Limnodynastes fletcheri 

12 . Vomerine teeth extending laterally beyond 

level of inner edge of choana. 13 

Vomerine teeth not extending laterally be¬ 
yond level of inner edge of choana . , 14 

13. Second finger longer than first. Back with nu¬ 

merous spots. In many specimens a tiny 
outer metatarsal tubercle. Maximum size, 


41 mm. (PI. 37, fig. 3; p. 203.) . . . . . • 

. Limnodynastes tasmaniensis 

First finger longer than second. A pale curved 
stripe extending from shoulder nearly to 
groin. Maximum size, 70 mm. (PI. 38, fig. 2; 
p. 210.). Limnodynastes salmint 

14. Flanges on toes (visible with magnification of 

X 6 ). Red spots on flanks and posterior sur¬ 
faces of hind legs. Maximum size, 32 mm. 
(PI. 39, fig. 3; p. 224.). . Crinia haswelli 
No flanges on toes.^ 

15. Throat heavily mottled. A horizontal brown 

stripe on flank. A horizontal black band ex¬ 
tending from each side of cloaca to ventral 
surface of thigh. Maximum size, 34 mm. 
(PI. 38, figs. 4, 5, 8 ; p. 214.) 

. Kyarranus sphagnicolus 

Throat lightly mottled. Usually no horizontal 
stripes on flank or cloacal region. Maximum 
size, 27 mm. (PI. 38, figs. 6 , 7; p. 216.) • • . 

. Kyarranus lovendgei 

16. Two metatarsal tubercles, outer as well devel¬ 

oped as inner. Parotoid glands. Yellow or 
orange-red spots on anterior and posterior 
sides of thigh. Maximum size, 29 mm. ( 

38, fig. 3; p. 219.). Uperoleia inamorata 
Outer metatarsal tubercle absent or, if P rc& 
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ent, much smaller than inner.17 

17. With maxillary teeth. Toes with well-devel¬ 

oped fringes (visible with magnification of 
6 X). A tiny white spot on ventral side at 
base of each arm. A pale spot at cloacal 
opening. Maximum size, 30 mm. (PL 39, 
fig. 4; p. 225.) . . . Crinia signifera 
No maxillary teeth. No fringes on toes . .18 

18. A red patch on crown. Maximum size, 27 mm. 

(PI. 40, figs. 1-3, 7; p. 235.).. 

. Pseudophryne australis 

No red patch on crown.19 

19. Dorsal surface with boldly contrasting black 

and yellow longitudinal stripes. Maximum 
size, 31 mm. (PI. 40, figs. 4, 5; p. 248.) . . 

. Pseudophryne corroboree 

No black and yellow longitudinal stripes on 
back. 20 


20. Dorsal surface uniform reddish. Sides much 

darker, usually black. Maximum size, 34 

mm. (PI. 40, figs. 10 , 11; p. 247.). 

. Pseudophryne coriacea 

Dorsal surface as dark as or darker than sides 

.21 

21. A bright yellow patch on upper arm and an¬ 

other extending laterally from cloaca but 
not including femoral glands at distal end of 
thigh. Maximum size, 30 mm. (PI. 40, figs. 
14, 15; p. 244.) . . Pseudophryne dendyi 

No patch on upper arm or, if present, a dull 
yellow. In some specimens a yellow spot on 
posterior side of thigh but restricted to 
femoral gland. Maximum size, 31 mm. (PI. 
40, figs. 8 , 9, 12, 13; p. 240.) ...... 

. Pseudophryne bibroni 


1 . 1 . 


KEY TO THE HYLIDS 

1. The green tree frogs. Dorsal surface typically uniform leaf green (bluish after preservation). No dis¬ 
tinctive pattern on hind surface of thigh. Second finger noticeably longer than first. At least a 
trace of webbing between fingers. A well-developed toe web, no more than one phalanx of fourth 
toe being free. Discs on fingers and toes well developed. Vomerine teeth, when present, usually 
projecting behind level of hind edge of choanae. Thumb not opposable. 

Vomerine teeth absent. 

1.11. A pale line (white or yellowish in life) extending along upper jaw from level of eye to shoulder. 

Flash markings on hind legs orange (in life). Maximum size, 33 mm. (PI. 41, fig. 1; p. 251.) 

. Hyla bicolor 

1 . 12 . A pale line (golden in life) extending from nostril across top of eye and tympanic membrane to 

shoulder. Flash markings on hind legs brick red (in life). Maximum size, 41 mm. (PI. 41, fig. 
p 255 ) . Hyla phyllochroa 

1 . 2 . Vomerine teeth present. . 

1.21. Finger web reaches or nearly reaches disc of fourth finger. No horizontal uhite line on upper 
or lower jaw. Upper arm and back of hand with little or no green. 

1.211. Canthus angular. Snout sharply angular when viewed from side. No green on upper arm. 

Green of lower arm restricted to sharply delimited oval patch. No green on thigh, dorsal surtace 
being yellowish and posterior surface brownish. Maximum size, 44 mm. (P . g racilrnta 

1.212. Canthus rounded. When viewed from side, snout rounded. Some green on dorsal surface 

of thigh and purple on posterior surface. Maximum size, 65 mm. (PI. 42, g. , p. c hi 0 ri s 

1.22. Finger web vestigial or extending no more than halfway to tip of fourth finger. . 

1.221. A pale line (golden in life) extending from nostril across top of eye and tympanic^niem- 

4 .^ TTUcVi mortr,*nrrc on hind Ws brick red (in life). Maximum size, 41 mm. ( . 

Hyla phyllochroa 
Tibia/body ratio 


brane to shoulder. Flash markings on hind legs brick red (in life). 

41, fig. 2; p. 255.).-T/t" 

1.222. A white line on edge of lower jaw extending posteriorly to forearm, Hbia/bc 
0.56 + 0.01 ('53-61'). North Queensland. Maximum size, 129 mm. (rl. 4z, tig. 1, p. tv ■) 


0.56 + 0.01 (53-61). North Queensland. —. ------ ' - Hyla in f ra frenata 

1.223. No distinctive lines on upper jaw, lower jaw, or between nostril 

skin overlapping top of tympanic membrane. Posterior surface o ug Hyla caerulea 

ratio 0.42±0 01 (0.39-0.45) Maximum size, 103 mm. (PI. 41, fig. 4; p. 258.) 

2. Other tree frogs with a broad head, little or no pattern on back second finger noticeably longer tha 

first, but not green on dorsal surface. Thumb not opposable. an d toes. Well- 

2.1. Hind surface of thigh with black and yellow vermiculations. rge is 268) 

developed webs: only one phalanx of third finger and fourth toe free. (PI. 43, 
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TABLE 8 

Morphological Features of New South Wales Hylids 


Maxi- Tibia Head Head Vomerine Pha- 

mum Length/ Length/ Width/ . ^ ee th Ianges of 

Body Body Body Head Ante- Pos- Fourth Finger Finger 

Length Length Length Length " or terior Toe Web Lengths 

___ Edge Edge Free 

Hyla bicolor 33 0.51 0.31 0 97 0 0 n r „ . 

Hyla phyllochroa 41 0.52 0.34 1 06 3 5 ,' 5 £ y 2> J 

Hyla caerulea 103 0.42 0.29 1 20 4 S i Iv L 2> j 

Hyla Moris 65 0 52 0 32 1 io t f ! Shgbt 2>1 

Hyla gracilenta 44 0 ^3 0.'32 1*08 3 5 Moderate 

Hyla peroni 65 0.51 0.31 1 00 2 4 i Moderate 2>1 

Hyla citropa 60 0.53 0.34 1*12 3 5 l Moderate 2>1 

Hyla dentata 46 0.44 0.28 1*11 4 5 2 S®"* III 

Hylajenisiensis 61 0.55 0.33 1.04 2 3 1 5 Tinv III 

Hyla ewmgi 38 0 47 n ** in/; o f 1,5 Tiny 2>1 

Hyla booroolongensis 51 0.55 0*35 1 08 2 s ? ?! iny 2>1 

Hyla lesueuri 68 0.63 0 36 1 \ \ \ None 2>1 

Hyla latopalmata 43 0 63 0 37 0 08 o i ^ None 1-2 

Hylafreycineti 49 ££ O.ll | > 2 

Hylanasuta 55 0.70 0.37 0.82 2 3 \ w™ Z? 

-*“ m ‘ ” »•» 0-34 0.92 2 5 Is Noli: 2M 

'cmth^StiSu a™ Tjesh d 'k’, 0 ' n, ° d ' rate A shar P rid S e al ° n « 

web. Maximum size, 60 mm? (PI. 43 fie 3 ^ ?T>\ bd ° W ndge (p ° Sterior t0 eye)> No finger 

with vlsdgiaTwebs g Thumb noTopposablt* SeC ° nd finger n0ticeably lon K er than firs>t Fingers 

rnm?^*. 

3 ^•^^'E^n^r'dis^no^iceefbly^wider than Angers TbWb^ 6 ^ 1 * ^ 8F ) **&*•**> 

38 mm. (PI. 44 , fi g . 3 . * 2 84) h 8 Tibia/body ratio, 0.47 (0.43-0.51). Maximum size, 

more^hanl?mm. 1 ]!, bodJ kntth ^a?" 8 * T ! bia / hody ratio - °- 55 (0.53-6.57)’ Adults usually 
. b0dy length - Maximum size, 61 mm. (PI. 43, fig. 1 ; p . 281.). 

4. Ground hylas of lesueuri group. First and WP nn!) a ' ' / ' \ . Hyla jervisiensis 

very small. In most specimens a dark h d , fingers of n . e arly same length. Finger and toe discs 
Vomerine teeth between choanae. (Set tablt ^nlio ’^ N ° fingCr WCbS ' Thumb °P posable - 

4.1. Second finger slightly longer than first n ; J ? le6 ’ p - 310 ) _ 

webbed to disc. Tibia/bodv rat; 1 , SCS ® n ^ n £ ers noticeably wider than fingers. Fifth toe 
Maximum - 1"**"* 

half of width of tympanum. Posi-pWot- 1 vi ai l 1 7 1 . me ^ ate ly anterior to eye. Posterior head stripe 
size: female, 68 mm • male 44 mm fPi Vc black, with pale spots or blotches. Maximum 

4.3. Dark.bm,d from eyetoV™ 6 «-P-2M-) . . . . Hftmmi 

split. First finger slightly lona-pr th aS ^ uter metacarpal tubercle not nicked or 

reticulum. Maximum size 43 ^ 1 ^ 1 ?^/ H ' nd surface of thi gh yellow (in life), with black 

4.4. First and second fingers of equal length fw’ 8 ' 3 = P ' 298 ^. Hyla latopalmata 

from snout to eye. This in almost fu U - ter metac arpal tubercle only nicked. Broad dark band 

snout pale, with or without darker central™ 11 ! C q 1 vertical white bar anterior to eye. Top of 

darker central spot. Back usually with shallow, oval warts. Pigment 
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pattern of hind surface of thigh not a series of horizontal bands. Maximum size, 49 mm. (PI. 46, 
fig. 2; p. 302.). Hyla freycineti 

4.5. Head very narrow and pointed. Legs long. Tibia/body ratio, 0.67-0.73. Back usually with longi¬ 
tudinal skin folds. Outer metacarpal tubercle split for half of length. Horizontal stripes on 

posterior side of thigh. Maximum size, 55 mm. (PI. 45, fig. 2; p. 3050. nasuta 

5. Ground hylas of aurea group. Second finger noticeably longer than first. No finger webs. Thumb op¬ 
posable. Back green, with brown spots. Yellow dorsolateral fold. 

5 1. Back smooth. No middorsal stripe. Maximum size, 78 mm. (PI. 46, fig. 1; p. 313.) . .. 

. Hyla aurea aurea 

5 2 Back with warts! Generally a pale middorsal stripe. Maximum size, 94 mm. (PI. 46, fig. 3; p-314.) 

. Hyla aurea raniformis 







A SYNOPTIC LIST OF AUSTRALIAN AMPHIBIANS 


a U 1 UM rkoportion ot the species of 
Australian amphibians is described in detail 
or their status discussed, that it may be useful 
to give a full list of the species and their dis¬ 
tributions. The last attempt to list the Aus- 
an T h 'bians was that of Loveridge 
(1935), and there have been many changes in 
recent years. 8 

The basis of the list (table 9) is my own 
work supp^mented by H. W. Parker’s (1934 

LemidTSvi aph ? ° n tHe Microh ybdae and 
of Jh^ ? h ? ae ’ A L0Ver . id .S e ’ s 0935) account 

Co m para ti ve JfoSlogy^^Copland^( 1957 ) mom 

, * n ^ bIe . 9 the species are arranged alpha¬ 
betically within their respective genera Sub 
species are not listed except in^he ca se o^ 
Hyh aurea, of which it seems likely, but bv 
no means established that thp f 

are not Th Spe P ies are “umbered and some 
be valid wbh e S Ven a " Umber are bought to 
judgment in * 

are j£ ^ 

they are though, to «»Se PeC,eS ‘ ha ' 

that 11 !^^,.^not P tudied^ 0 ^ 

with little authority d ,herefore l«t 

Fo? h , e h„T,pe P c S r S J ‘ nd ««ed briefly. 

report, full data are given inVe^ 1 ' * his 
the species. g ln the accounts of 

There are problems concerning t-h,. 
name for the one Rana 3 " S the pro P er 
Hyla that occur in n ^ tWO s P eci es of 
Apparently only one specimen? Queensland - 
northern Queensland The firsf rf °T? in 
Australian Rana is tk.f r V ord of an 
( 1868 ) who described « * ° f r J te mdachner 
me k from Cape York ^ ae ~ 

scribed HylaZa nLl sa I de ' 

^ ork. A third and last des ’ • f° from Ca P e 
ast des cription of a Rana 


based on .Australian specimens was of Hyla 
noblis from Cape York (de Vis, 1884b). 

In 1882, Boulenger made Hylorana daemeli 
and Iiylarana nebulosa synonyms of Rana 
The '? st was described by Lesson 
(1830) from Waigiou Island off northwestern 
- ew Guniea. In 1885 Boulenger added Hyla 
noblis to the same synonymy. 

In 1914, 1918, and 1920 Boulenger used the 
name Rana daemeli for the north Queensland 
frogs. He believed that the species occurs in 
New Guinea as well. Loveridge (1935) re¬ 
ferred to the Queensland frogs as Rana papua 
papna and later (1948) as Rana grisea grisea. 

I he last was described by van Kampen 
(1913) from the Went Mountains of Nether¬ 
lands New Guinea. 

So far as I know, no one has compared the 
types of Hylorana daemeli, Rana papua, and 
Rana grisea. Until such a comparison has 
been made, the most reasonable solution is to 
use the oldest available name and to call the 
Australian frogs Rana daemeli . 

There is a similar problem with two of the 
Queensland species of Ilyla . Both Loveridge 
(1935) and Copland (1957) make Hyla serrata 
(from Carrington and Atherton) a synonym 
of Hyla eucnemis . The last was described by 
Lonnberg (1900) from Sattelberg, which is on 
the Huon Peninsula of northeast New 
Guinea. Hyla nannotis (from Tully River, 
north Queensland) is regarded by Loveridge 
(1935) as a synonym of Hyla obsoleta. The last 
was described by Lonnberg (1900) from 
Simbang, also on the Huon Peninsula. 

Dr. Richard G. Zweifel tells me that it 
would be most unusual for a species to have a 
pattern of distribution that includes north¬ 
east Queensland and the Huon Peninsula but 
not the intervening area. The species that are 
shared by Australia and New Guinea in 
nearly every case occur only in southern New 
Guinea. I think it better, therefore, to regard 
both Hyla serrata and Hyla nannotis as valid. 
The attempts to make them synonyms of 
Hyla eucnemis and Hyla obsoleta, respectively, 
seem premature. 
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L Mixophyes fasciolatus Gunther 

2. Cyclorana alboguttatus (Gunther) 

3. Cyclorana australis (Gray) 

4. * Cyclorana brevipes (Peters) 

5. * Cyclorana cultripes Parker 

6. * Cyclorana dahli (Boulenger) 

7. * Cyclorana inermis (Peters) 

8. * Cyclorana platycephalus (Giinther) 


Family Leptodactylidae 

East coasts of Queensland and New South W ales 
Queensland, New South Wales, and Northern Territory 
Northern Western Australia, Northern Territory, and 
Queensland 
Eastern Queensland 

Interior of New South Wales, Northern Territory, and 
northern Western Australia 
Northern Territory 
Eastern Queensland 

Interior of Australia (Western Australia, Northern 
Tprritnrv- South Australia, and New South Wales) 


9. * Cyclorana slevini Loveridge 

10. Lechriodus fletcheri (Boulenger) 

11. A delotus brevis (Gunther) 

12. Neobatrachus centralis (Parker) 

13. * Neobatrachus pelobatoides (Werner) 

14. Neobatrachus pictus Peters 

15. * Neobatrachus sutor Main 

16. * Neobatrachus wilsmorei (Parker) 

17. * Heleioporus albopunctatus (Gray) 

18. Heleioporus australiacus (Shaw) 

19. * Heleioporus eyrei (Gray) 

20. * Heleioporus inornatus Lee and Main 

21. * Heleioporus psammophilus Lee and Main 

22. Limnodynastes convexiuscuius (Macleay) 

23. Limnodynastes dorsalis (Gray) 
Limnodynastes dumerili (Peters) 

Limnodynastes terraereginae (Fry) 
Limnodynastes grayi (Steindachner) 

24. Limnodynastes fletcheri Boulenger 

25. Limnodynastes ornatus (Gray) 
Limnodynastes spenceri Parker 

26. Limnodynastes peroni (Dum6ril and Bibron) 

27. Limnodynastes salmini Steindachner 

28. Limnodynastes tasmaniensis Gunther 

29. PhUoria frosti Spencer 

30. Kyarranus loveridgei (Parker) 

31. Kyarranus sphagnicolus Moore 

32. *Notaden bennetti Gunther 

33. *Notaden nichollsi Parker 

34. *Glauertia mjobergi (Andersson) 

35. *Glaucrtia russelli Loveridge 

*Glauertia orientalis Parker 


Southeast Queensland 

East coasts of New South Wales and Queensland (also 
New Guinea) 

East coasts of New South Wales and southern Queens- 
land 

South Australia, Northern Territory, and Western 
Australia 

Southwest Western Australia 

Queensland, New South Wales, Victoria, and South 
Australia 

Southwest Western Australia 
Southwest Western Australia 
Southwest Western Australia 

Vicinity of Sydney, New South Wales, and southwest 


Western Australia 
outhwest Western Australia 
outhwest Western Australia 
outhwest Wxstern Australia 

Queensland, Northern Territory, and New Guinea 

Lustralia except the center . 

Jew South Wales, Victoria, Tasmania, and South 

Australia 

Queensland 

Eastern New South W ales , v , 

outhern Queensland and intenor of New South \\ ales 
dl states except Victoria and Tasmania 
nteriors of Northern Territory, South Australia, and 
W 7 estem Australia 

last coast of Australia and Tasmania 
Queensland and New South Wales 
Queensland, New South Wales, Yictona, Tasmania, 
and South Australia 
vlt. Baw Baw, Victoria 
Southeastern Queensland 
Northern New South W T ales 

nteriors of New South Wales and southern Queensland 
Northern W : estern Australia .. 

««*»** Kimtofey "nS^T,. A " : 


tralia 

Northern Territory 
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37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 


Uperoleia rugosa (Andersson) 
Crinia acutirostris Andersson 

* Crinia darlingtoni Loveridge 
Crinia georgiana Tschudi 
Crinia glauerti Loveridge 
Crinia haswelli Fletcher 
Crinia insignifera Moore 
Crinia laevis (Gunther) 

Crinia victoriana Boulenger 
Crinia leai Fletcher 

* Crinia parinsignifera Main 

46. * Crinia pseudinsignifera Main 

47. Crinia rosea Harrison 

48. Crinia signifera Girard 

49. 

50. 

51. 

52. 

53. 

54. 

55. 


* Crinia sloanei Littlejohn 
*Crima subinsignifera Littlejohn 
Crinia tasmaniensis (Gunther) 
Myobatrachus gouldi (Gray) 
Metacrinia nichollsi (Harrison) 
Pseudophryne australis (Gray) 
Pseudophryne bibroni Gunther 


TABLE 9—( Continued) 


56. Pseudophryne coriacea Keferstein 
, ■ Pseu dophryne corrohoree Moore 
so * seudo P ir yne dendyi Lucas 
, n Pseu &°Phryne guentheri Boulenger 
60- 'Pseudophryne major Parker 

M Pseudo Phryne occidentalis Parker 
62 . Pseudophryne semimarmorata Lucas 


Western Australia, Northern Territory, Queensland 
and New South Wales 
Queensland and interior of New South Wales 
Northeast Queensland 
Southeast Queensland 
Southwest Western Australia 
Southwest Western Australia 
Southeast New South Wales and eastern Victoria 
Southwest Western Australia 
Tasmania and Victoria 
Victoria 

Southwest Western Australia 
Lower Murray Valley of Victoria, New South Wales, 
and South Australia 
Southwest Western Australia 
Southwest Western Australia 

Northern and eastern halves of Australia (and New 
Guinea) 

Murray River Valley of New South Wales and Victoria 

Southwest Western Australia 

Tasmania 

Southwest Western Australia 

Southwest Western Australia 

Vicinity of Sydney, New South Wales 

Southern Queensland, New South Wales, Victoria, 

I asmania, and South Australia 
i ortheast New South Wales and eastern Queensland 
Mountains of southeast New South Wales 
outheast New South Wales and eastern Victoria 
Southwest Western Australia 
Eastern Queensland 
Southwest Western Australia 
Victoria and Tasmania 


63. Bufo marinus (Linnaeus) 

64. Hyla adelaidensis Gray 


Vr , ea t wesson) 

Hyla aurea ulongae Loveridge 
06. Hyla aurea raniformis (Kefersi 


67. 


*Hyla blandsuttoni Procter 
Hyla bicolor (Gray) 


?o Ji yl , a \°°roolongensis Moore 
oy. Hyla burrowsi Scott 
70. Hyla caerulea (White) 


7 1. Hyla chloris Boulenger 


Family Bufonidae 

Queensland (introduced) 

Family Hylidae 

Southwest Western Australia and possibly the North- 
ern 7 erritory 

Eastern New South Wales 

Ulong, New South Wales 

- outh Australia, Victoria, Tasmania, and interior of 
New South Wales 
?Queensland 

Northern Western Australia, Northern Territory, 
Queensland, and New South Wales 

Mountains of New South Wales 
radle Valley, Tasmania 

Northern Western Australia, Northern Territory, 
Queensland, and New South Wales (also in New 
Guinea) 

East coasts of Queensland and northern New South 
Wales 
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72. 

73. 

74. 


75. 

76. 

77. 

78. 


79. 

80. 
81. 


82. 


83. 

84. 

85. 


86 . 

87. 

88 . 

89. 


90. 


91. 

92. 

93. 

94. 


Hyla citropa (Tschudi) 

*Hyla maculata Spencer 
Hyla cyclorhynchus (Boulenger) 

*Hyla dayi Gunther 
*Hyla tympanocryptis Andersson 
Hyla dentata Keferstein 
Hyla ewingi Dumeril and Bibron 

Hyla freycineti (Tschudi) 

Hyla gracilenta Peters 

*Hyla irrorata de Vis 
Hyla infrafrenata Gunther 
Hyla jervisiensis Dumeril and Bibron 
Hyla latopalmata (Gunther) 

Hyla kinghorni Loveridge 
Hyla lesueuri Dumeril and Bibron 
Hyla nigrofrenata Gunther 
Hyla vinos a Lamb 
Hyla moorei Copland 
*Hyla nannotis Andersson 
Hyla nasuta (Gray) 


Hyla peroni (Tschudi) 
*Hyla jenolanensis Copland 
Hyla phyllochroa Gunther 
Hyla rubella Gray 
*Hyla serrata Andersson 


Eastern New South Wales and Victoria 

Powong, Victoria 

South coast of Western Australia 

Northeast Queensland 

Northeast Queensland 

Eastern New South Wales 

Queensland, New South Wales, Victoria, Tasmania, 
^ and eastern South Australia 
East coasts of New South Wales and Queensland 
East coasts of Queensland and northern New South 
Wales 

East coast of Queensland 

Northeast Queensland (and New Guinea) 

Eastern New South Wales 

Northern Western Australia, Northern Territory, 
Queensland, and New South Wales 
Ulong, New South Wales 
Queensland, New South Wales, and Victoria 
Northern Queensland and Northern Territory 
Southeast Queensland 
Southwest Western Australia 

Northeast Queensland . 

Northern Western Australia, Northern Territory, 
Queensland, and New South Wales (also in New 
Guinea) 

All states except Tasmania 

Jenolan Caves, New South Wales 

Eastern New South Wales and southeast Queensland 

All states except Victoria and Tasmania 

Northeast Queensland 


Family Ranidae 

Rana daemeli (Steindachner) Northeast Queensland (and New Guinea) 


*Sphenophryne gracilipes (Fry) 
*Sphenophryne polysticta (Mehely) 
*Sphenophryne robusta (Fry) 
*Cophixalus ornatus (Fry) 


Family Microhylidae 

Northeast Queensland (and New Guinea) 
Northeast Queensland (and New Guinea) 
Northeast Queensland 

Northeast Queensland (and New Guinea) 







NAMES APPLIED TO AUSTRALIAN AMPHIBIANS 


So MANY NAMES have been used in the past for 
Australian frogs that it is frequently difficult 
to know the species to which they now apply. 
In an attempt to remedy this situation, a list 
has been prepared of all the names that I 
could find, and a verdict is given on their 
current status (table 10). 

Although I have attempted to list all the 
names ever applied to Australian amphibians, 
I have not listed all the incorrect uses of these 
names. To have done so would have length¬ 
ened the list greatly and probably reduced its 
usefulness. There have been numerous in¬ 
stances in the past, and I am sure the present 
work is not free of them, of the assignment of 
one species erroneously to another. Thus the 
name 11 Limnodynastes tasmaniensis ” has been 


used for individuals of Limnodynastesfletcheri, 
of Limnodynastes peroni , and of doubtless 
other species. These uses are not listed. 

I he list in table 10 consists of the first use 
of every name, the type locality, and the cur¬ 
rent taxonomic allocation. 

An effort has been made to ascertain the 
whereabouts of the type specimens of frogs 
described from Australia. The location of the 
type specimen, if known, is given in parenthe¬ 
ses following the type locality. The abbrevia¬ 
tions used are: 

A.M., Australian Museum, Sydney 
A.M.N.H., the American Museum of Natural 

History, New York 

Amst., Zoologisch Museum, Amsterdam 
Ber., Zoologisches Museum, Berlin 
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B. M. t British Museum (Natural History), London 

C. , private collection of Stephen J. Copland, 
Sydney 

Gott., Zoologischen Museums, Gottingen 

H., holotype 

Hu., Magyar Nemzeti Museum, Budapest 

Le., Rijksmuseum van Natuurlijke Historie, 
Leiden 

M.A.F., Museum, Amateur Fishermen’s Associa¬ 
tion of Queensland 

M.C.Z., Museum of Comparative Zoology, Cam¬ 
bridge 

National Museum of Victoria, Melbourne 

P. , Mus6um National d’Histoire Naturelle, Paris 

Q. M., Queensland Museum, Brisbane 

Q.V.M., Queen Victoria Museum, Launceston 

S., syntype 


S.A., South Australian Museum, Adelaide 
Sen., Natur-Museum, Senckenberg 
St., Royal Museum of Natural History, Stock¬ 
holm 

U. S.N.M., United States National Museum, 
Washington 

V. , Naturhistorisches Museum, Vienna 

W. A., Western Australian Museum, Perth 
Z.W.A., Zoology Department, University of 

Western Australia, Perth 

The data of table 10 have been used in the 
preparation of figure 71. This figure shows the 
progress of herpetology, as applied to Austra¬ 
lian frogs, and it also shows something about 
taxonomy as well. 


TABLE 10 

A List of All Names Applied to the Frogs of Australia, the Type 
Localities, and the Current Names 


Name 


Type Locality 


Current Name 


A delotus brevis 

Ogilby, 1907, p. 32 
New name, by implication, for 
Cryptotis brevis 
Alytes australis 
Gray, 1842, p. 56 
Auletris jacksoniensis 
Fitzinger, 1843, p. 30 
New combination for Ranoides 
jacksoniensis 
Austrochaperina brevipes 
Fry, 1915, p. 61 
A ustrochaperina gracilipes 
Fry, 1912, p. 93 
A ustrochaperina ornata 
Fry, 1912, p. 91 
Austrochaperina robusta 
Fry, 1912, p. 89 
Bombinator australis 
Gray, 1835, p. 57 
Breviceps gouldii 
Gray, 1841a, p. 448; 1841b, p. 
89 

Breviceps heliogabali 

Gray, 1841a, caption pi. 1, fig. 1 
?Lapsus calami for Breviceps 
gouldii . See H. W. Parker, 
1940, p. 92. Not so in 
A.M.N.H. copy 
Buffonella crucigera 

Keferstein, 1868a, p. 272 
Lapsus calami for Bufonella 
crucifera 


North coast ( = Port Essington, 
Northern Territory) (S.; B.M.) 


Bloomfield River, near Cook- 
town, Queensland 

Somerset, Cape York, Queens¬ 
land (H.; A.M.) 

Russell River and Cairns, north¬ 
east Queensland (H.; A.M.) 

Russell River, northeast Queens¬ 
land (H.; A.M.) 

Swan River, Australia (H.; B.M.) 

Western Australia (M.; B.M.) 


A delotus brevis (Gunther) 

Cyclorana australis (Gray) 

Hyla aurea aurea (Lesson) 

Sphenophryne polysticta (M6hely) 
Sphtnophryne gracilipes (Fry) 
Cophixalus ornatus (Fry) 
Sphenophryne robusta (Fry) 
Pseudophryne australis (Gray) 
Myobatrachus gouldi (Gray) 

Myobatrachus gouldi (Gray) 

Pseudophryne australis (Gray) 
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Name 


Type Locality 


Current Name 


Bufo marinus 

Schneider, 1799, p. 219 
New combination for Rana ma¬ 
rina 

Bufonella crucifer a 
Girard, 1853, p. 424 
Calamita cyanea 
Fitzinger, 1826, p. 64 
New combination for Hyla cy¬ 
anea 

Calamita dolichopsis 
Cope, 1867, p. 204 
Catamites coerulea 
Wagler, 1830, p. 200 
New combination for Rana 
caerulea 

Catamites cyaneus 
Fitzinger, 1861, p. 413 
New combination for Hyla cy¬ 
anea 

Camariolius pictus 
Cope, 1867, p. 202 
Lapsus calami for Camariolius 
varius 

Camariolius ( Pterophrynus ) tas- 
maniensis 

William K. Parker, 1881, p. 102 
New combination for Ptero¬ 
phrynus tasmaniensis 
Camariolius varius 
Peters, 1863, p. 236 
Chaperina polysticta 
MShely, 1901, pp. 208, 258 
Cheiroleptes platycephalus 
Spencer and Gillen, 1912, vol. 1, 
p. 59 

Lapsus calami for Chiroleptes 
platycephalus 
Chelydohatrachus gouldii 
Giinther, 1858, p. 53 
New combination for Breviceps 
gouldii 

Chirodryas raniformis 
Keferstein, 1867, p. 358 
Chiroleptes alboguttatus 
Gunther, 1867, p. 54 

Chiroleptes albopunctatus 
Fletcher, 1894b, p. 525 
Lapsus calami for Chiroleptes 
alboguttatus 
Chiroleptes australis 
Gunther, 1858, p. 34 


America 


New Holland ( = Australia 


Amboina 


Adelaide, South Australia (S.; 
Ber.) 

Sattelberg, New Guinea 
(H.; Hu.) 


Australia (?New South Wales) 

Port Denison ( = Bowen) and 
Cape York, Queensland (S.: 
B.M.) 


Bufo marinus (Linnaeus) 

Pseudophryne australis (Gray) 
Hyla caerulea (White) 

Hyla infrafrenata Gunther 
Hyla caerulea (White) 

Hyla caerulea (White) 

Crinia signifera Girard 

Crinia tasmaniensis (Gunther) 

Crinia signifera Girard and possi¬ 
bly another species 
Sphenophryne polysticta (Mehely) 

Cyclorana platycephalus (Giin- 
ther) 

Myobatrachus gouldi (Gray) 

Hyla aurea raniformis (Kefer¬ 
stein) 

Cyclorana alboguttatus (Gunther) 
Cyclorana alboguttatus (Gunther) 

Cyclorana australis (Gray) 
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TABLE 10—( Continued) 

Name Type Locality Current Name 


New combination for Alytes 
australis 

Chiroleptes brevipalmatus 
Gunther, 1876, p. 47 

Chiroleptes brevipes 
Peters, 1871, p. 648 
Chiroleptes dahlii 

Boulenger, 1895, p. 867 
Chiroleptes inermis 
Peters, 1867, p. 30 
Chiroleptes platycephalus 
Gunther, 1873, p. 350 
Cophixalus ornalus 
Parker, 1934, p. 173 
New combination for Austro - 
chaperina ornata 
Crinia acutirostris 
Andersson, 1916, p. 8 
Crinia affinis 
Giinther, 1868a, p. 480 
New combination for Ptero- 
phrynus ajjinis 
Crinia affinis affinis 
Loveridge, 1935, p. 26 
New combination for Ptero- 
phrynus affinis 
Crinia affinis halmaturina 
Condon, 1941, p. 114 

Crinia affinis haswelli 
Loveridge, 1935, p. 27 
Incorrect use of Crinia haswelli 
Crinia darlingtoni 
Loveridge, 1933a, p. 57 

Crinia fasciata 
Gunther, 1868a, p. 478 
New combination for Ptero- 
phrynus fasciatus 
Crinia froggatti 
Fletcher, 1891b, p. 275 

Crinia georgiana 
Tschudi, 1839, pp. 38, 78 
Crinia georgiana var. affinis 
Boulenger, 1882, p. 265 
New combination for Ptero - 
phrynus affinis 
Crinia georgiana var. laevipes 
Keferstein, 1867, p. 348 
Crinia georgiana var. stolata 
Boulenger, 1882, p. 264 


Port Denison ( = Bowen), Peak 
Downs, and Gayndah, Queens¬ 
land (S.; B.M.) 

Port Bowen, Queensland 

Daly River, N. Australia ( = 
Northern Territory) (S.; B.M.) 
Rockhampton, Queensland (S.; 
A.M.N.H.; V.) 

Fort Bourke, New South Wales 


Malanda, Queensland (S.; St.) 


Flinders Chase, Kangaroo Is¬ 
land, South Australia (H.; 
S.A.) 


Queensland National Park, Mac- 
Pherson Range, Queensland 
(H.; M.C.Z.) 


Buninyong, . 

near Ballarat, Victoria (S.; 
B.M.) 

King George's Sound, Western 
Australia (H.; P.) 


Sydney, New South Wales 


Cyclorana brevipes (Peters) 

Cyclorana brevipes (Peters) 

Cyclorana dahli (Boulenger) 

Cyclorana inermis (Peters) 

Cyclorana platycephalus (Gun¬ 
ther) 

Cophixalus ornatus (Fry) 

Crinia acutirostris Andersson 
Crinia georgiana Tschudi 

Crinia georgiana Tschudi 

Crinia signifera Girard 
Crinia signifera Girard 
Crinia darlingtoni Loveridge 
Crinia signifera Girard 


Crinia georgiana Tschudi 
Crinia georgiana Tschudi 

Crinia signifera Girard 
Crinia georgiana Tschudi 


and Gong Gong, Crinia laevis (Gunther) 
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Name 


Type Locality 


New combination for Crinia 
stolata 

Crinia georgiana var. varia 
Keferstain, 1867, p. 349 
New combination for Camari - 
olius varius 
Crinia glauerti 
Loveridge, 1933a, p. 57 
Crinia kaswelli 
Fletcher, 1894a, p. 522 
Crinia ignita 
Cope, 1866, p. 95 
Crinia insignifera 
Moore, 1954a, p. 71 

Crinia laevis 
Giinther, 1868a, p. 480 
New combination for Ptero- 
phrynus laevis 
Crinia laevis froggatti 
Loveridge, 1935, p. 29 
New combination for Crinia 
froggatti 

Crinia laevis laevis 
H. W. Parker, 1940, p. 75 
New combination for Ptero- 
phrynus laevis 
Crinia laevis victoriana 
H. W. Parker, 1940, p. 76 
New combination for Crinia 
victoriana 
Crinia leai 

Fletcher, 1898, p. 677 

Crinia michaelseni 
Werner, 1914, p. 416 
Crinia parinsignifera 
Main, 1957a, p. 53 
Crinia Pseudinsignifera 
Main, 1957a, p. 52 

Crinia ( Ranidella ) signifera 
Girard, 1853, p. 422 
Crinia rosea 
Harrison, 1927, p. 279 
Crinia signifera 
Cope, 1867, p. 202 
New combination for Crinia 
( Ranidella ) signifera 
Crinia signifera englishi 
H. W. Parker, 1940, p. 89 
Crinia signifera ignita 
Loveridge, 1935, p. 25 


Mundaring Weir, Western Aus¬ 
tralia (H.; M.C.Z.) 

Jervis Bay, New South Wales 
(S.; A.M.) 

Western Australia 

Attadale, Western Australia (in¬ 
correctly given as Armadale) 
(H.; A.M.) 


Bridgetown and Pipe Clay Creek 
(near Jarrahdale), Western 
Australia (S.; A.M.) 

Donnybrook, Western Australia 
(S.; A.M.N.H.; V.) 

Kingston-on-Murray, South Aus¬ 
tralia (H.; ZAV.A.) 

Yorkrakine Rock, 15 miles north 
of Tammin, Western Australia 
(H.; Z.W.A.) 

Australia (southeast coast: Gi¬ 
rard, 1858, p. 46) 

Pemberton, Western Australia 


Tasmania (S.; B.M.; A.M.) 


Current Name 


Crinia signifera Girard 

Crinia glauerti Loveridge 
Crinia haswelli Fletcher 
Crinia georgiana Tschudi 
Crinia insignifera Moore 

Crinia laevis (Gunther) 

Crinia laevis (Gunther) 

Crinia laevis (Gunther) 

Crinia laevis (Gunther) 

Crinia leai Fletcher 

Crinia leai Fletcher 
Crinia parinsignifera Main 
Crinia pseudinsignifera Main 

Crinia signifera Girard 
Crinia rosea Harrison 
Crinia signifera Girard 

Crinia signifera Girard 
Crinia georgiana Tschudi 
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TABLE 10— (Continued) 


Name Type Locality Current Name 


New combination for Crinia 
ignita 

Crinia signifera montana 
H. W. Parker, 1940, p. 90 
Crinia signifera signifera 
Loveridge, 1934, p. 59 
New combination for Crinia 
(Ranidella) signifera 
Crinia sloanei 
Littlejohn, 1958, p. 225 
Crinia stictiventris 
Cope, 1867, p. 202 
Crinia stolata 
Cope, 1867, p. 201 
Crinia subinsignifera 
Littlejohn, 1957, p. 22 

Crinia tasmaniensis 
Keferstein, 1868, p. 265 
New combination for Ptero- 
phrynus tasmaniensis 
Crinia varia 

Keferstein, 1868a, p. 264 
New combination for Camario- 
lius varius 
Crinia verrucosa 
Gunther, 1868a, p. 478 
New combination for Ptero- 
phrynus verrucosus 
Crinia victoriana 
Boulenger, 1888, p. 142 
Cryptotis brevis 
Gunther, 1863a, p. 28 
Cunia signifera 
Ross, 1908a, p. 131 
Lapsus calami for Cruiia sig¬ 
nifera 

Cyclorana alboguttatus 
H. W. Parker, 1940, p. 20 
New combination for Chiro - 
leptes alboguttatus 
Cyclorana australis 
H. W. Parker, 1940, p. 18 
New combination for Alytes 
australis 

Cyclorana brevipes 
H. W. Parker, 1940, p. 21 
New combination for Ckiro- 
leptes brevipes 
Cyclorana cultripes 
H. W. Parker, 1940, p. 22 
Cyclorana dahlii 
H. W. Parker, 1940, p. 17 


Mt. Kosciusko, New South 
Wales (S.; A.M.) 

Eastern and southern Australia 


Murray River near Tocumwal, 
New South Wales (H.; Z.W.A.) 
Australia 

Western Australia 

Wilgarup, 7 miles north of Man- 
jimup, Western Australia (H.; 
Z.W.A.) 


Warragul, Victoria (H.; B.M.) 

Clarence River, 

Wales (S.; B.M.) 


Alexandria, Northern Territory 

(H.; B.M.) 


Crinia signifera Girard 
Crinia signifera Girard 

Crinia sloanei Littlejohn 
Crinia signifera Girard 
Crinia georgiana Tschudi 
Crinia subinsignifera Littlejohn 

Crinia tasmaniensis (Gunther) 

Crinia signifera Girard 

Crinia signifera Girard 


Cyclorana alboguttatus (Gunther) 

Cyclorana australis (Gray) 

Cyclorana brevipes (Peters) 

Cyclorana cultripes (Parker) 
Cyclorana dahli (Boulenger) 


Crinia laevis (Glinther) (Pos¬ 
sibly valid) 

New South Adelotus brevis (Gunther) 

Crinia signifera Girard 
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(1867), 


22 

Chiro- 


New combination for Chiro- 
leptes dahlii 
Cyclorana inermis 
H. W. Parker, 1940, p. 17 
New combination for Chiro - 
leptes inermis 
Cyclorana novae hollandia 
Steindachner, “1869” 
p. 29 

Cyclorana platycephalns 
H. W. Parker, 1940, p. 

New combination for 
leptes platycephalic 
Cyclorana slevini 
Loveridge, 1950, p. 131 
Cysiignathus dorsalis 
Gray, 1841a, p. 446; 1841b, p. 91 
Cystignathus georgianus 
Dumeril and Bibron, 1841 
p. 416 

New combination for Crinia 
georgiana 

Cystignathus peronii 
Dumeril and Bibron, 1841 
p. 409 

Cystignathus sydneyensis 
Krefft, 1864, p. 100 

Nomen nudum. See Gunther, 
1867, p. a3 
Dendrohyas citropa 
Tschudi, 1839, p. 75 
Dendrohyas peronii 
Tschudi, 1839, p. 75 
Discoglossus ornatus 
Gray, 1842, p. 56 
Eucnemis bicolor 
Gray, 1842, p. 57 
Euscelis lessonii 
Fitzinger, 1861, p. 413 

' LT-» ** 

Euscelis lesueurii 
finger, 1843, p. 31 

' ",„“" binalion ,or 
Fanchonia elegans 
Werner, 1893, p . 8 
Wauertia mjdbergi 
JJ- W. Parker, 1940, p. 66 

4 SKJJ for Pseudo - 

Glauertia orientalis 
«. W. Parker, 1940, p . 67 


Rockhampton, Queensland 


Noondoo, southeastern Queens 
land (H.; A.M.) 

Western Australia (H.; B.M.) 


" V ' ( p V )^°^ ail< l (= Australia) (H.; 


Port Jackson ( = Sydney, Ne 
South Wales) (H.; P ) 

“Nov. Holl.”(= Australia) (H.; 

Port Essington, Northern Terr 
tory (H.; B.M.) 

Port Essington, Northern Terr 
tory (H.; B.M.) 


Tropical Africa (in error) 


Alexandria Station ( 19 ° 08' 

136° 43' E.), Northern Tei 
lory (H. ; B.M.) 


Current Name 


Cyclorana inermis (Peters) 

Cyclorana australis (Gray) 

Cyclorana platycephalic (Gun¬ 
ther) 

Cyclorana slevini Loveridge 
Limnodynastes dorsalis (Gray) 
Crinia georgiana Tschudi 


Limnodynastes peroni (Dumeril 
and Bibron) 

Crinia signifera Girard 

Hyla citropa (Tschudi) 

Hyla peroni (Tschudi) 
Limnodynastes ornatus (Gray) 
Hyla bicolor (Gray) 

Hyla lesueuri Dumeril and Bibron 


Hyla lesueuri Dumeril and Bibron 


Hyla aurea (Lesson) 


Glauertia mjdbergi (Andersson) 


Possibly valid. Possibly Glauer 
tia russelli 
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Current Name 


Glauertia russelli 

Loveridge, 1933b, p. 89 

Heleioforus alleopunctatus 
Krefft, 1865, p. 17 
Lapsus calami for Heleioporus 
albopunctatus 
Heleioporus alboguttatus 
Gunther, 1858, p. 33 
Lapsus calami for Heleioporus 
albopunctatus 
Heleioporus albo punctatus 
Gray, 1841a, p. 477; 1841b, 
p. 91 

Heleioporus albopunctatus var. 
pelobatoides 
Werner, 1914, p. 418 
Heleioporus australiacus 
H. W. Parker, 1940, p. 39 
New combination for Rana 
australiaca 
Heleioporus centralis 

H. W. Parker, 1940, p. 35 
Heleioporus pelobatoides 
Loveridge, 1935, p. 15 
New combination for Helei¬ 
oporus albopunctatus var. pe¬ 
lobatoides 
Heleioporus pictus 

Boulenger, 1882, p. 272 
New combination for Neoba- 
trachus pictus 
Heleioporus sudelli 
Lamb, 1911, p. 26 
Heleioporus wilsmorei 
H. W. Parker, 1940, p. 36 

Helioporus 

Helioporus flavoguttatus 
Fletcher, 1898, p. 679 
New combination for Philo- 
cryphus flavoguttatus 
Helioporus inornatus 
Lee and Main, 1954, p. 157 
Helioporus insularis 
Loveridge, 1933b, p. 92 
Helioporus psammophilus 
Lee and Main, 1954, p. 157 
Heliorana grayi 

Steindachner, “1869” (1867), 
p. 32 

Heliorana superciliaris 
Keferstein, 1868a, p. 267 
New combination for Platy - 
plectrum superciliare 


Gascoyne River near Landor 
Station, Western Australia 
(H.; W.A.) 


Western Australia (H.; B.M.) 


Beverley and Broome Hill, 
Western Australia 


100 miles east of Lake Eyre, 
South Australia (H.; B.M.) 


Warwick, Queensland (H.; Q.M.) 

Wirarga, northeast of Yalgoo, 
Murchison, Western Australia 
(H.; B.M.) 


Beechina, Western Australia(H.; 

W.A.) 

Rottnest Island, Western Aus¬ 
tralia (H.; W.A.) 

Beechina, Western Australia (H. f 

W.A.) 

New South Wales (H.; V.) 


Glauertia russelli Loveridge 
Heleioporus albopunctatus Gray 

Heleioporus albopunctatus Gray 

Heleioporus albopunctatus Gray 

Neobatrachus pelobatoides (Wer¬ 
ner) 

Heleioporus australiacus (Shaw) 

Neobatrachus centralis (Parker) 

Neobatrachus pelobatoides (Wer¬ 
ner) 

Neobatrachus pictus Peters 

Neobatrachus pictus Peters 
Neobatrachus wilsmorei (Parker) 

See also Heleioporus 
Heleioporus australiacus (Shaw) 

Heleioporus inornatus Lee and 
Main 

Heleioporus eyrei (Gray) 

Heleioporus psammophilus Lee 
and Main # 

Limnodynastes dorsalis (Gray) 

LimnodynasUs dorsalis (Gray) 
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Hyla adelaidensis 

Gray, 1841a, p. 447; 1841b, 
p. 90 

Hyla a finis 

Boulenger, 1882, p. 413 
New combination for Pelodytes 
a finis 
Hyla aurea 

Gunther, 1858, p. 114 
New combination for Rana 
aurea 

Hyla aurea aurea 

H. W. Parker, 1938, p. 304 
New combination for Rana 
aurea 

Hyla aurea var. cyclorhynchus 
Boulenger, 1882, p. 411 
Hyla aurea major 
Copland, 1957, p. 79 
Hyla aurea raniformis 
Parker, 1938, p. 304 
New combination for Chiro - 
dryas raniformis 
Hyla aurea ulongae 
Loveridge, 1950, p. 133 
Hyla bicolor 

van Kampen, 1906, p. 173 
New combination for Eucnemis 
bicolor 

Hyla bicolor bicolor 
Copland, 1957, p. 14 
New combination for Eucnemis 
bicolor 

Hyla bicolor glauerti 
Copland, 1957, p. 16 
Hyla binoculata 
Gray, 1841a, p. 447 
Hyla bioculata 
Gray, 1841b, p. 90 
Hyla blandsuttoni 
Procter, 1924, p. 1128 

Hyla booroolongensis 

Moore, present paper, p. 292 
Hyla burrowsi 
Scott, 1942, p. 5 
Hyla caerulea 
Gray, 1842, p. 56 
New combination for Rana 
caerulea 

Hyla caerulea gilleni 
Copland, 1957, p. 30 
New combination for Hyla 
gilleni 


Western Australia (S.; B.M.) 


Western Australia (S.; B.M.; S.; 
A.M.N.H.) 

Collins Gap, Tasmania (H.; 
Q.V.M.) 


Ulong, New South Wales (H.; 
A.M.) 


Colo, near Sydney, New South 
Wales (H.; C.) 

Western Australia (S.; B.M.) 
Western Australia 
PQueensland (type lost) 


Guy Fawkes Creek, Ebor, New 
South Wales (H.; A.M.) 
Cradle Valley, Tasmania (H.; 
Q.V.M.) 


Hyla adelaidensis Gray 
Hyla latopalmata (Gtinther) 


Hyla aurea (Lesson) 


Hyla aurea aurea (Lesson) 


Hyla cyclorhynchus (Boulenger) 

Hyla aurea raniformis (Kefer- 
stein) 

Hyla aurea raniformis (Kefer- 
stein) 

Known from single specimen; 

status uncertain 
Hyla bicolor (Gray) 


Hyla bicolor (Gray) 


Hyla bicolor (Gray) 

Hyla adelaidensis Gray 

Hyla adelaidensis Gray 

Known from a single specimen, 
status uncertain; said to be 
near Hyla aurea 
Hyla booroolongensis Moore 

Hyla burrow si Scott 

Hyla caerulea (White) 


Hyla caerulea (White) 










1961 


MOORE: FROGS OF EASTERN NEW SOUTH WALES 
TABLE 10—( Continued) 


341 


Name 


Type Locality 


Current Name 


Adelaide, South Australia (S.; 
Ber.) 

Unknown (possibly Australia) 


Dunoon, Richmond River, New 
South Wales (H.; B.M.) 


Hyla caerulea (White) 

Hyla ewingi Dumeril and Bibron 

?Hyla aurea raniforntis (Kefer- 
stein) 

Hyla Moris Boulenger 
Hyla citropa (Tschudi) 


Hyla ( Calamites) cyaneus 
Fitzinger, 1843, p. 30 
New combination for Calamites 
cyaneus 
Hyla calliscelis 

Peters, 1875, p. 620 
Hyla castanea 

Steindachner, "1869” (1867) 

p. 62 

Hyla chloris 

Boulenger, 1893, p. 403 
Hyla citropa 

Dumeril and Bibron, 1841, 

p. 600 

New combination for Dendro - 
hyas citropa 
Hyla citropus 

Gunther, 1858, p. 115 
New combination for Hyla 
citropa 
Hyla cyanea 

Daudin, 1802, p. 43 
Hyla cyclorhyncha 
Whitley, 1947, p. 53 
Lapsus calami for Hyla cyclo- 
rhynchus 

Hyla cyclorhynchus 

H. W. Parker, 1938, p. 304 
New combination for Hyla 
aurea cyclorhynchus 
Hyla dayi 

Gunther, 1897, p. 406 
Hyla dentata 

Keferstein, 1868a, p. 284; 
1868b, p. 329 
Hyla dimolops 

Cope, 1869, p. 163 
New name for Litoria punctata 
Hyla dolichopsis 

Boulenger, 1882, p. 384 
New combination for Calamita 
dolichopsis 

Hyla ( Dryopsophus) citropa 
Fitzinger, 1843, p. 30 
New combination for Hyla 
citropa 

Hyla eucnemis 

Lonnberg, 1900, p. 579 

Hyla ewingii 

Dumeril and Bibron, 1841, 
p. 597 

Hyla ewingii alpina 
Fry, 1915, p. 79 


Bartle Frere Mountains, Queens¬ 
land 

New South Wales (H.; Gott.) 


Sattleberg, New Guinea 


Van Diemen’s Land (-Tas¬ 
mania) (H.; P.) 

Mt. Kosciusko, New South 
Wales (H.; A.M.) 


Hyla citropa (Tschudi) 

Hyla caerulea (White) 

Hyla cyclorhynchus (Boulenger) 

Hyla cyclorhynchus (Boulenger) 

Hyla dayi Gunther 
Hyla dentata Keferstein 

Hyla cyclorhynchus (Boulenger) 

Hyla injrafrenata Gunther 

Hyla citropa (Tschudi) 

Hyla eucnemis Lonnberg (prob- 
bly applied incorrectly to Hyla 
serrata in Australia) 

Hyla ewingi Dum6ril and Bibron 

Hyla ewingi Dum6ril and Bibron; 
possibly valid 
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Hyla ewingii calliscelis 
Boulenger, 1882, p. 407 
New combination for Hyla cal¬ 
liscelis 

Hyla ewingii ewingii 
Loveridge, 1935, p. 45 
New combination for Hyla 
ewingii 

Hyla ewingii iuxtaewingii 
Copland, 1957, p. 60 
Hyla ewingii krefftii 
Fletcher, 1898, p. 670 
New combination for Hyla 
krefftii 

Hyla ewingii loveridgei 
Copland, 1957, p. 65 
Hyla ewingii orientalis 
Fletcher, 1898, p. 670 
Hyla ewingii verauxii 
Slevin, 1955, p. 383 
Lapsus calami for Hyla ewingii 
verreauxii 

Hyla ewingii verreauxii 
Loveridge, 1935, p. 46 
New combination for Hyla ver¬ 
reauxii 

Hyla fenestrata 

de Vis, 1884b, p. 128 
Hyla fordii 

Gunther, 1876, p.47 
Hyla freycineti 

Boulenger, 1882, p. 414 
New combination for Litoria 
freycineti 
Hyla gilleni 

Spencer, 1896b, p. 173 
Hyla gracilenta 

Peters, 1869, p. 789 
Hyla hyposticta 
Cope, 1866, p. 85 
Lapsus calami for Hyla thypo- 
sticta 

Hyla infrafrenata 
Gunther, 1867, p. 56 
Hyla infrataeniata 

Boulenger, 1885, p. 387 
Lapsus calami for Hyla infra¬ 
frenata 

Hyla ingrofrenata 
Krefft, 1870, p. 748 
Lapsus calami for Hyla ntgro- 
frenata 

Hyla inguinalis 
Ahl, 1935, p. 252 


Hyla ewingi Dumeril and Bibron 


Hyla ewingi Dum6ril and Bibron 


18 miles west of Bairnsdale, Vic¬ 
toria (H.; C.) 


Hyla ewingi DumSril and Bibron 

Hyla jervisiensis Dumeril and 
Bibron 


Porter’s Retreat, New South 
Wales (H.; C.) 

New South Wales 


Hyla ewingi Dum6ril and Bibron 
Hyla ewingi Dum6ril and Bibron 


Hyla ewingi Dumeril and Bibron 


Hyla ewingi Dumeril and Bibron 


Tweed River, New South Wales 

Rockhampton, Queensland (S.; 
B.M.) 


Mixophyes fasciolatus Gunther 
Hyla gracilenta Peters 
Hyla freycineti (Tschudi) 


Alice Springs, Northern Terri- Hyla caerulea (White) 
tory (H.; N.M.V.) 

Port Mackay, Queensland (H.; Hyla gracilenta Peters 
Ber.) 

Hyla cyclorhynchus (Boulenger) 


Cape York, Queensland (H.; Hyla infrafrenata Gunther 
B.M.) 

Hyla infrafrenata Gunther 


?Hyla nigrofrenata GUnther 


South Australia ( = Adelaide?) Hyla ewingi Dumeril and Bibron 
(H.; Ber.) 
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Hyla irrorata 

de Vis, 1884b, p. 128 

Hyla jacksoniensis 

Dumeril and Bibron, 1841, 

p. 602 

New combination for Ranoidea 
jacksoniensis 
Hyla jacksonii 

Dum6ril and Bibron, 1854, 
p. 407 

New combination for Ranoidea 
jacksoniensis 
Hyla jenolanensis 
Copland, 1957, p. 97 
Hyla jerviensis 

Werner, 1897b, p. 216 
Lapsus calami 
Hyla jervisiensis 

Dumeril and Bibron, 1841, 
p. 580 

Hyla kinghorni 

Loveridge, 1950, p. 132 
Hyla kreffti 

Gunther, 1863a, p. 28 
Hyla latopalmata 

Boulenger, 1882, p. 414 
New combination for Litoria 
latopalmata 

Hyla latopalmata watjulumensis 
Copland, 1957, p. 96 
Hyla leseurei 

Cope, 1886, p. 84 
Lapsus calami for Hyla lesueuri 
Hyla lesueuri 

Dumeril and Bibron, 1841, 
p. 595 

Hyla lesueurii var. vinosa 
Fry, 1915, p. 84 
New combination for Hyla 
vinosa 

Hyla (Litoria?) copei 
Keferstein, 1868a, p. 278 
New combination for Litoria 
copei 

Hyla (Litoria) freycinetii 
Keferstein, 1867, p. 355 
New combination for Litoria 
freycineti 

Hyla (Litoria) freycineti var. uni¬ 
color 

Keferstein, 1867, p. 355 
Hyla (Litoria) freycineti var. ver- 
ruculata 

Keferstein, 1867, p. 355 


Type Locality 


Gympie, Queensland (type lost; 
Fry, 1912, p. 100) 


Bottomless Pit, Jenolan Cave, 
New South Wales (H.; A.M.) 


Jervis Bay, New South Wales 
(H.; P.) 

Ulong, New South W T ales (H.; 

A. M.) 

Sydney, New South Wales (H.; 

B. M.) 


W r atjulum Mission, W'estern 
Australia (S.; A.M.) 


Port Jackson ( = Sydney, New 
South Wales) (S.; P.) 


Australia 


Australia 


Current Name 


Status uncertain; probably Hyla 
caerulea (Fry, 1912, p. 100); 
valid (Copland, 1957, p. 34) 
Hyla aurta aurea (Lesson) 


Hyla aurea aurta (Lesson) 


Status uncertain; known only 
from the type specimen 

Hyla jervisiensis Dum6ril and 
Bibron 

Hyla jervisiensis Dumeril and 
Bibron 

Status uncertain ; known only from 
type specimen 

Hyla jervisiensis Dum6ril and 
Bibron 

Hyla latopalmata (Gunther) 


Hyla latopalmata (Gunther) 

Hyla lesueuri Dumeril and Bibron 

Hyla lesueuri Dum6ril and Bibron 

Status uncertain; possibly valid; 
possibly Hyla lesueuri 

IHylalesueuriD um£riland Bibron 


Hyla freycineti (Tschudi) 


Hyla lesueuri Dum6ril and Bibron 
Hyla freycineti (Tschudi) 
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Hyla ( Litoria ) marmorata 
Keferstein, 1868a, p. 277 
New combination for Litoria 
marmorata 

Hyla ( Litoria ) mystacina 
Keferstein, 1867, p. 356 
Hyla ( Litoria) nasula 
Keferstein, 1868a, p. 277 
New combination and a lapsus 
calami for Pelodytes nasutus 
Hyla (Litoria ?) punctata 
Keferstein, 1868a, p. 277 
New combination for Litoria 
Punctata 

Hyla ( Litoria ) wilcoxii 
Keferstein, 1868a, p. 278 
New combination for Litoria 
wilcoxii 

Hyla luteiventris 
Ogilby, 1907, p. 31 
Hyla maculata 
Spencer, 1901, p. 177 
Hyla moorei 
Copland, 1957, p. 83 
Hyla nannotis 
Andersson, 1916, p. 16 

Hyla nasuta 
Boulenger, 1882, p. 415 
New combination for Pelodytes 
nasutus 

Hyla nigrofrenata 
Gunther, 1867, p. 56 
Hyla nobilis 
de Vis, 1884b, p. 129 
Hyla obsoleta 
Lonnberg, 1900, p. 580 

Hyla oculata 

Peron and Lesueur, MS 
Hyla palmata 
Slevin, 1955, p. 383 
Lapsus calami for Hyla lato- 
palmata 
Hyla parvidens 
Peters, 1875, p. 620 
Hyla peninsulae 
de Vis, 1884b, p. 130 
Hyla peronii 

Dumeril and Bibron, 1841 
p. 569 

New combination for Dendro- 
hyas peronii 


Type Locality 


Australia (S.; Gott.) 


Brisbane, Queensland (H.; M.- 
A.F.) 

Powong, Victoria (H.; N.M.V.) 

Pemberton, Western Australia 
(H.; W.A.) 

Tully River, north Queensland 
(H.; St.) 


Cape York, Queensland (S.; 
B.M.) 

Cape York, Queensland 
Simbang, New Guinea 


Port Phillip, Victoria ( = Mel¬ 
bourne) (H.; Ber.) 

Cape York, Queensland 


Current Name 

Hyla cyclorhynchus (Boulenger) 

?Hyla freycineti (Tschudi) 

Hyla nasuta (Gray) 

Hyla cyclorhynchus (Boulenger) 

Hyla lesueuri Dumeril and Bibron 

Hyla gracilenta Peters 

Status uncertain; possibly Hyla 
citropa 

Hyla moorei Copland 

Probably valid; Loveridge (1935) 
makes it a synonym of Hyla 
obsoleta 

Hyla nasuta (Gray) 

Status uncertain; possibly valid 

Rana daemeli (Steindachner) 

Status uncertain; used, probably 
incorrectly, for Hyla nannotis 
in Australia 

Hyla lesueuri Dumeril and Bi ron 
Hyla latopalmata (Gunther) 

Hyla ewingi Dumeril and Bibron 
Hyla nasuta (Gray) 

Hyla peroni (Tschudi) 
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Hyla perronii 

Deckert, 1915, p. 26 
Lapsus calami 
Hyla phyllochroa 

Gunther, 1863b, p. 251 
Hyla phyllochroa barringtonensis 
Copland, 1957, p. 45 
Hyla phyllochroa phyllochroa 
Copland, 1957, p. 43 
New combination for Hyla 
phyllochroa 
Hyla rothii 

de Vis, 1884a, p. 66 
Hyla rubella 

Gray, 1842, p. 56 
Hyla schuetteii 

Keferstein, 1868a, p. 279; 
1868b, p. 328 
Hyla semoni 

Boettger, 1894, p. 112 
Hyla serrata 

Andersson, 1916, p. 17 

Hyla servesiensis 
Krefft, 1863, p. 389 
Lapsus calami for Hyla jervisi- 
ensis 

Hyla thyposticta 
Cope, 1869, p. 163 
New name for Litoria marmor- 
ata 

Hyla iornieri 

Nieden, 1923, p. 228 
New name for Hyla affinis 
Hyla tympanocryptis 
Andersson, 1916, p. 19 
Hyla tinguinalis 

Condon, 1941, p. 115 
Lapsus calami for Hyla ingui- 
nalis 

Hyla verreauxii 

Dum6ril, 1853, p. 171 
Hyla vinosa 

Lamb, 1911, p. 27 
Hyla X 

Copland, 1957, p. 87 
Hylarana nebulosa 
Macleay, 1877, p. 137 
Hylella bicolor 

Boulenger, 1882, p. 421 
New combination for Eucnemis 
bicolor 


Sydney and Errumanga, New 
South Wales (S.; B.M.) 
Cutler's Pass, Williams River, 
New South Wales (H; A.M.) 


Mackay, Queensland 

Port Essington, Northern Terri¬ 
tory (S.; B.M.) 

Sydney, New’ South Wales (S.; 
Gott.) 

Southeast New r Guinea (H.; 
Sen.) 

Carrington, Malanda, and Ath¬ 
erton, Queensland (S.; St.) 


Malanda, Queensland (H.; St.) 


Australia (S.; P.) 


Hyla peroni (Tschudi) 

Hyla phyllochroa Giinther 
Hyla phyllochroa Giinther 
Hyla phyllochroa Giinther 

Hyla peroni (Tschudi) 

Hyla rubella Gray 
Hyla adelaidensis Gray 

Hyla nasuta (Gray) 

Hyla serrata Andersson; accord¬ 
ing to Loveridge, 1935, a syno¬ 
nym of Hyla eucnemis 
Hyla jervisiensis Dum6ril and 
Bibron 

Hyla cyclorhynchus (Boulenger) 

Hyla latopalmata (Giinther) 

Hyla dayi Giinther 

Hyla ewingi Dum6ril and Bibron 

Hyla eiringi Dum6ril and Bibron 

Status uncertain; possibly valid; 

possibly Hyla lesueuri 
Hyla booroolongensis Moore 


Ithaca Creek, Brisbane, Queens¬ 
land (H.; Q.M.) 


Cape York, Queensland (H.; Rana iaemtli (Steindachner) 

Q.M.; Fry* 1913 b, P- 49 > „ , ... fr . 

Hvla btcolor (Gray) 
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Hylomantis fallax 
Peters, 1881, p. 224 

Hylorana daemeli 
Steindachner, 1868, p. 532 
Hyperolia marmorata 
Boulenger, 1882, p. 267 
New combination for Uperoleia 
marmorata 
Hyperolius ? bicolor 
Gunther, 1858, p. 89 
New combination for Eucnemis 
bicolor 

Hyperolius ( Uperoleia ) marmo- 
ratus 

Parker, 1881, p. 134 
New combination for Uperoleia 
marmoratus 
Kyarranus loveridgei 
Moore, 1958, p. 4 
New combination for Philoria 
loveridgei 

Kyarranus sphagnicolus 
Moore, 1958, p. 4 
Lechriodus fletcheri 
Loveridge, 1935, p. 22 
New combination for Phane- 
rotis fletcheri 
Limnodynastes affinis 
Gunther, 1863a, p. 27 
Limnodynastes bibronii 
Krefft, 1865, p. 16 
? Lapsus calami 
Limnodynastes dorsalis 
Gunther, 1858, p. 33 
New combination for Cystig- 
nathus dorsalis 

Limnodynastes dorsalis dorsalis 
Loveridge, 1935, p. 21 
New combination for Cystig - 
natkus dorsalis 

Limnodynastes dorsalis var. du - 
merilii 

Fry, 1913a, p. 26 
New combination for Lim¬ 
nodynastes {Platyplectrum) 
dumerilii 

Limnodynastes dorsalis insularis 
Parker, 1940, p. 47 

Limnodynastes dorsalis var. in- 
terioris 

Fry, 1913a, p. 33 


Port Bowen, Mackay, and Rock¬ 
hampton, Queensland (S.; 
Ber.) 

Cape York, Queensland (S.; V.) 


Point Lookout, near Ebor, New 
South Wales (H.; A.M.) 


Clarence River, New South 
Wales (H.; B.M.) 


Hyla bicolor (Gray) 

Rana daemeli (Steindachner) 
Uperoleia marmorata Gray 

Hyla bicolor (Gray) 

Uperoleia marmorata Gray 

Kyarranus loveridgei (Parker) 

Kyarranus sphagnicolus Moore 
Lechriodus fletcheri (Boulenger) 

Limnodynastes tasmaniensis 
Gunther 

? Limnodynastes dorsalis (Gray) 
Limnodynastes dorsalis (Gray) 

Limnodynastes dorsalis (Gray) 

Limnodynastes dorsalis (Gray) 


Near Launceston, Eagle Hawk Limnodynastes dorsalis (Gray) 
Neck, Tasmania (S.; B.M.; 

M.C. Z .) 

Mersol Creek, Riverina, New Limnodynastes dorsalis (Gray) 
South Wales (H.; A.M.) 
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Limnodynastes dorsalis var. ter- 
rae-reginae 

Fry, 1915, p. 67 

Limnodynastes dorsalis var. typica 
Fry, 1913a, p. 24 
New combination for Cystigna- 
thus dorsalis 
Limnodynastes dumerilii 
Gunther, 1868a, p. 478 
New combination for Limno¬ 
dynastes ( Platyplectron ) du¬ 
merilii 

Limnodynastes fletcheri 
Boulenger, 1888, p. 142 
Limnodynastes krefftii 
Giinther, 1863a, p. 26 
Limnodynastes lineatus 
de Vis, 1884a, p. 65 
Limnodynastes marmoratus 
Lamb, 1911, p. 28 
Limnodynastes olivaceus 
de Vis, 1884a, p. 66 
Limnodynastes ornatus 
Gunther, 1858, p. 33 
New combination for Discoglos- 
sus ornatus 

Limnodynastes peronii 
Fitzinger, 1843, p. 31 
New combination for Cystig- 
nathus peronii 

Limnodynastes peronii var. krefftii 
Keferstein, 1867, p. 345 
New combination for Limno- 


Limnodynastes dorsalis (Gray) 
Limnodynastes dorsalis (Gray) 


Limnodynastes dorsalis (Gray) 


Limnodynastes fletcheri Boulenger 

Limnodynastes peroni (Dumdril 
and Bibron) 

Limnodynastes peroni (Dum^ril 
and Bibron) 

Limnodynastes fletcheri Boulenger 

Limnodynastes convexiusculus 
(Madeay) 

Limnodynastes ornatus (Gray) 


Limnodynastes peroni (Dum£ril 
and Bibron) 

Limnodynastes peroni (Dum^ril 
and Bibron) 

Limnodynastes peroni (Dum6ril 
and Bibron) 

Limnodynastes peroni (Dumfril 
and Bibron) 

Limnodynastes tasmaniensis Gtin- 
ther 

Limnodynastes tasmaniensis Gun¬ 
ther 


dynastes krefftii 
Limnodynastes peronii lineatus 
Loveridge, 1935, p. 18 
New combination for Limno¬ 
dynastes lineatus 
Limnodynastes peronii peronii 
Loveridge, 1935, p. 17 
New combination for Cystigna- 

thus peronii w . 

Limnodynastes peronii var. rugu- Sydney, New South Wales 
losus G 611 -) 

Keferstein, 1867, p. 344 
Limnodynastes peronii var. tas- 


Somerset, Cape York, Queens¬ 
land (H.; A.M.) 


Guntawang, near Mudgee, New 
South Wales (S.; B.M.) 
Sydney, New South Wales (S.; 
B.M.) 

Mackay, Queensland (S.; B.M.) 

Goondiwindi, Queensland (H.; 
Q. M.) 

Mackay, Queensland (H.; B.M.) 


mantensts 

Keferstein, 1867, p. 344 
New combination for Limno¬ 
dynastes tasmaniensis 
Limnodynastes platycephalus 
Gunther, 1867, p. 54 


Adelaide, 

B.M.) 


South Australia (S.; 


Limnodynastes tasmaniensis Gtin- 
ther 
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Limnodynastes ( Platyplectron ) du- 
merilii 

Peters, 1863, p. 235 
Limnodynastes salmini 
Steindachner, “1869” (1867), 
p. 27 

Limnodynastes spenceri 
H. W. Parker, 1940, p. 50 
Limnodynastes tasmanicus 
McCoy, 1867, p. 182 
Lapsus calami for Limnody¬ 
nastes tasmaniensis 
Limnodynastes tasmaniensis 
Gunther, 1858, p. 33 
Limnodyyiastes tasmaniensis var. 
platycephalus 
Waite, 1929, p. 250 
New combination for Limno¬ 
dynastes platycephalus 
Litoria aurea 
Gunther, 1864a, p. 49 
New combination for Rana 
aurea 

Litoria copei 

Steindachner, “1869” (1867), 
p. 56 

Litoria freycineti 
Tschudi, 1839, pp. 36, 77 
Litoria jervisiensis 
Peters, 1873b, p. 612 
New combination for Hyla 
jervisiensis 
Litoria latopalmata 
Gunther, 1867, p. 55 
Litoria lesueurii 

Peters, 1873b, p. 611 
New combination for Hyla 
lesueuri 

Litoria marmorata 
Dumeril, 1853, p. 150 
Litoria nasuta 
Gunther, 1858, p. 97 
New combination for Pelodytes 
nasutus 

Litoria punctata 
Dumeril, 1853, p. 149 
Litoria unicolor 

Keferstein, 1868a, p. 290 
N’ew combination for Hyla 
{Litoria) freycineti var. uni- 
color 

Litoria wUcoxii 

Gunther, 1864a, p. 48; 1864b, 
p. 314 


Adelaide, South Australia (S.; 
A.M.N.H.) 

Australia (S.; V.) 

Alice Springs, Northern Terri¬ 
tory (H.; B.M.) 


Tasmania and Australia (S.; 
B.M.) 

New South Wales (H.; V.) 
Australia (S.; P.) 

Port Denison, Queensland (S.: 
B.M.) 


Australia (S.; P.) 


Sydney (H.; P.) 


Clarence River, New South 
Wales (S.;B.M.) 


Limnodynastes dorsalis (Gray) 

Limnodynastes salmini Steindach¬ 
ner 

Possibly valid; possibly Limno¬ 
dynastes ornatus (Gray) 

Limnodynastes tasmaniensis Gun¬ 
ther 


Limnodynastes tasmaniensis Gun¬ 
ther 

Limnodynastes tasmaniensis Gun¬ 
ther 


Hyla aurea (Lesson) 


? Hyla lesueuri Dumeril and 
Bibron 

Hyla freycineti (Tschudi) 

Hyla jervisiensis Dumeril and 
Bibron 


Hyla latopalmata (Gunther) 
Hyla lesueuri Dumeril and Bibron 


Hyla cyclorhynchus (Boulenger) 
Hyla nasuta (Gray) 


Hyla cyclorhynchus (Boulenger) 
Hyla lesueuri Dumeril and Bibron 


Hyla lesueuri Dumeril and Bibron 
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Cyclorana alboguUatus (G(Anther) 


New South Mixophyes fasciolatus Glinther 


See Limnodynastes 
Metacrinia nichollsi (Harrison) 


Lymnodynasies 
Metacrinia nichollsi 
Parker, 1940, p. 93 
New combination for Pseudo- 
phryne nichollsi 
Mitrolysis alboguttatus 
Cope, 1889, p. 312 
New combination for Chiro- 
leptes alboguttatus 
Mixophyes fasciolatus 
Gunther, 1864a, p. 46; 1864b, 
p. 312 

Mixophyes fasciolatus fasciolatus 
Loveridge, 1935, p. 10 
New combination for Mixo¬ 
phyes fasciolatus 
Mixophyes fasciolatus schevilli 
Loveridge, 1933a, p. 55 
Myiobatrachus paradoxus 
Schlegel, 1858, pp. 59, 545 
New combination for Myoba- 
trachus paradoxus 
Myobatrachus gouldii 
Gray, 1850, p. 10 
New combination for Breviceps 
gouldi 

Myobatrachus paradoxus 
Schlegel, 1850, p. 10 
Myxophyes fasciolatus 
Krefft, 1865, p. 16 
Lapsus calami for Mixophyes 
fasciolatus 

Neobatrachus centralis 
Main, 1957b, p. 23 
New combination for Heleio- 
porus centralis 
Neobatrachus fictus 
Krefft, 1865, p. 17 
Lapsus calami for Neobatrachus 
pictus 

Neobatrachus pelobatoides 
Main, 1957b, p. 23 
New combination for Heleio- 
Porus albopunctatus var. pe¬ 
lobatoides 

Neobatrachus pictus 
Peters, 1863, p. 235 
Neobatrachus sutor 
Main, 1957b, p. 24 

Neobatrachus wilsmorei 
Main, 1957b, p. 23 
New combination for Heleio- 
porus wilsmorei 


Clarence River, 
Wales (S.; B.M.) 


Milla Milla, Queensland (H.; 
M.C.Z.) 


Swan River, Western Australia 
(H.; Le.) 


Adelaide, South Australia (S.; 
Ber.) 

Gnoolowa Hill, 18 miles north of 
Mingenew, Western Australia 
(H-; Z.W.A.) 


Mixophyes fasciolatus G(Anther 

Mixophyes fasciolatus Gilnther 
Myobatrachus gouldi (Gray) 

Myobatrachus gouldi (Gray) 

Myobatrachus gouldi (Gray) 
Mixophyes fasciolatus Gttnther 

Neobatrachus centralis (Parker) 

Neobatrachus pictus Peters 

Neobatrachus pelobatoides 
(Werner) 

Neobatrachus pictus Peters 
Neobatrachus sutor Main 

Neobatrachus wilsmorei (Parker) 
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Notaden bennettii 
Gunther, 1873, p. 350 
Notaden nichollsi 
H. W. Parker, 1940, p. 63 
Opisthodon frauenfeldi 
Steindachner, “1869” (1867), 
p. 9 

Pachybatrachus petersii 

Keferstein, 1868a, p. 274; 
1868b, p. 326 
Pelobius freycineti 
Fitzinger, 1843, p. 31 
New combination for Litoria 
freycineti 
Pelodryas caerulea 
Boettger, 1901, p. 327 
New combination for Rana 
caerulea 

Pelodryas caeruleus 
Gunther, 1858, p. 119 
New combination for Rana 
caerulea 

Pelodryas coeruleus 
Gunther, 1863b, p. 249 
New combination for Rana 
caerulea 

Pelodryas granulata 
Peters, 1873a, p. 417 
Pelodytes a finis 
Gray, 1842, p. 56 
Pelodytes nasutus 
Gray, 1842, p. 56 
Pelotryas coeruleus 
Fisher, 1883, p. 21 
Lapsus calami for Pelodryas 
caeruleus 
Perialia eyrei 
Gray, 1845, p. 407 

Perialia ? ornata 
Gray, 1845, p. 407 
New combination for Disco- 
glossus ornatus 
Phanerotis fletcheri 
Boulenger, 1890, p. 594 
Pha nerotis novae-guinea 
van Kampen, 1909, p. 36 
Philocryphus australiacus 
Fry, 1915, p. 70 
New combination for Rana 
australiaca 

Philocryphus flavoguttatus 
Fletcher, 1894c, p. 233 


Castlereagh River, New South 
Wales (S.; B.M.) 

Roebuck Bay, Western Australia 
(H.; B.M.) 

New South Wales (S.; V.) 


New South Wales (presumably 
in error) 


Port Bowen, Queensland (S.; 
Ber.) 

Port Essington, Northern Terri¬ 
tory (H.; B.M.) 

Port Essington, Northern Terri¬ 
tory (H.; B.M.) 


Murray River (in error: prob¬ 
ably in Western Australia ac¬ 
cording to Parker, 1940, d. 40) 
(S.; B.M.) P ' 


Dunoon, Richmond River, New 
South Wales (H.; B.M.) 
Merauke, Netherlands New 
Guinea (S.; Amst.) 


Mt. Victoria, Blue Mountains, 
New South Wales 


Current Name 
Notaden bennetti Gunther 
Notaden nichollsi Parker 
Limnodynastes ornatus (Gray) 

Uperodon systoma (Schneider), 
an Indian species 

Hyla freycineti (Tschudi) 

Hyla caerulea (White) 

Hyla caerulea (White) 

Hyla caerulea (White) 

? Hyla gracilenta Peters; see 
Boulenger, 1882, p. 383 
Hyla latopalmata (Gunther) 

Hyla nasuta (Gray) 

Hyla caerulea (White) 

Heleioporus eyrei (Gray) 

Limnodynastes ornatus (Gray) 

Lechriodus fletcheri (Boulenger) 
Limnodynastes convexiusculus 

(Macleay) * 

Heleioporus australiacus (Shau ) 

Heleioporus australiacus (Shaw) 
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Philoria frosti 

Spencer, 1901, p. 176 
Philoria loveridgei 

H. W. Parker, 1940, p. 60 
Phractops alutaceus 
Peters, 1867, p. 31 
Phractops australis 
Fry, 1914, p. 204 
New name for Alytes australis 
Phractops hrevipalmatus 
Fry, 1915, p. 70 
New combination for Chiro - 
leptes hrevipalmatus 
Phractops hrevipes 
Nieden, 1923, p. 523 
New combination for Chiro - 
leptes hrevipes 
Phractops dahlii 

Nieden, 1923, p. 522 
New combination for Chiro - 
leptes dahlii 
Phractops inermis 
Nieden, 1923, p. 524 
New combination for Chiro - 
leptes inermis 
Phractops platycephalus 
Nieden, 1923, p. 520 
New combination for Chiro - 
leptes platycephalus 
Phreniscus australis 
Gray, 1841a, p. 436 
New combination for Bomhina- 
tor australis 
Phryniscus albifrons 

Dumeril and Bibron, 1854, 
p. 413 

Phryniscus australis 

Dumeril and Bibron, 1841, 
p. 725 

Phryniscus australis 
Gray, 1845, p. 407 
New combination for Bomhina- 
tor australis 
Phrynixalus reginae 
Andersson, 1916, p. 4 

Phrynomantis ornata 
Loveridge, 1935, p. 55 
New combination for Austro - 
chaperina ornata 
Platyplectrum dorsalis 
Gunther, 1876, p. 47 
New combination for Cystig- 
nathus dorsalis 


Mt. Baw Baw, Victoria (H.; 
N.M.V.) 

Macpherson Range, southern 
Queensland (H.; B.M.) 
Rockhampton, Queensland (S.; 
Le.; A.M.N.H.) 


None given 


Malanda and Cedar Creek, 
northeast Queensland (S.; St.; 
B.M.) 


Philoria frosti Spencer 
Kyarranus loveridgei (Parker) 

Cyclorana australis (Gray) 
Cyclorana australis (Gray) 

Cyclorana hrevipes (Peters) 

Cyclorana hrevipes (Peters) 

Cyclorana dahli (Boulenger) 

Cydorana inermis (Peters) 

Cyclorana platycephalus (Gun¬ 
ther) 

Pseudophryne australis (Gray) 

Pseudophryne australis (Gray) 

Pseudophryne hibroni and Pseudo 
phryne semimarmorata (see 
H. W. Parker, 1940, p. 104) 
Pseudophryne australis (Gray) 

Cophixalus ornatus (Fry) 
Cophixalus ornatus (Fry) 

LimnodynasUs dorsalis (Gray) 
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Disco - 


Platyplectrum dumerilii 
Keferstein, 1868a, p. 262 
New combination for Limno- 
dynastes {Platyplectron) dum¬ 
erilii 

Platy plectrum marmoratum 
Giinther, 1863a, p. 27 
Platy plectrum occidentale 
Cope, 1866, p. 90 
Platy plectrum ornatum 
Keferstein, 1867, p. 346 
New combination for 
glossus ornatus 
Platyplectrum superciliare 
Keferstein, 1867, p. 267 
Pseudophryne albifrons 
Loveridge, 1935, p. 32 
New combination for Phrynis - 
cus albifrons 
Pseudophryne australis 
Gunther, 1858, p. 45 
New combination for Bombina- 
tor australis 

Pseudophryne australis forma bi- 
bronii 

Andersson, 1916, p. 12 
New combination for Pseudo¬ 
phryne bibroni 
Pseudophryne bibrenii 
Krefft, 1864, p. 101 
Lapsus calami for Pseudo¬ 
phryne bibroni 
Pseudophryne bibronii 
Gunther, 1858, p. 46 

Pseudophryne bibronii var. semi- 
marmorata 

Fletcher, 1898, p. 665 
-New combination for Pseudo- 
pnryne semimarmorata 
Pseudophryne blanchardi 
Loveridge, 1933b, p. 91 
Pseudophryne brooksi 
Uveridge, 1933a, p. 59 
Pseudophryne coriacea 
Keferstein, 1868a, p 272 - 

D 1868b, p. 326 ’ 

Pseudophryne corroboree 
Moore, 1953, p. 179 
Pseudophryne dendyi 
Lucas, 1892, p. 62 


Limnodynastes dorsalis (Gray) 


Clarence River, New South Limnodynastes ornatus { Gray) 
Wales (H.; B.M.) 

Western Australia ? Limnodynastes ornatus (Gray) 

Limnodynastes ornatus (Gray) 


Australia (S.; Gott.) 


Limnodynastes dorsalis (Gray) 
Pseudophryne australis (Gray) 

Pseudophryne australis (Gray) 

Pseudophryne bibroni Gtinther 

Pseudophryne bibroni Gtinther 


ustra m and Van Diemen’s Pseudophryne bibroni Gunther 
an ' ~~ Ta s mania) (S.; B.M.) and Pseudophryne guentheri 

Boulenger (see H. W. Parker, 
1940, p. 104) 

Pseudophryne semimarmorata 
Lucas 


Mill grove, Victoria (H.; M.C.Z.) 
Manjimup, near Pemberton, 

WesternAustralia(H.;M.C.Z.) 

wT e ,c River ' New South 
Wales (S. : M.C.Z.; Gott.) 

Round Mountain, New South 
W ales (H.; A.M.) 

W ellington River, North Gipps- 
•and, Victoria (type lost; Ilar- 
n son, 1927, p. 268) 


Pseudophryne semimarmorata 
Lucas 

Pseudophryne guentheri Bou¬ 
lenger 

Pseudophryne coriacea Keferstein 


Pseudophryne corroboree Moore 
Pseudophryne dendyi Lucas 
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Pseudophryne fimbrianus 
H. W. Parker, 1926, p. 699 
Pseudophryne guentheri 
Boulenger, 1882, p. 279 
Pseudophryne major 

H. W. Parker, 1940, p. 98 
Pseudophryne mjobergii 
Andersson, 1913a, p. 19 

Pseudophryne nichollsi 
Harrison, 1927, p. 284 
Pseudophryne occidentals 
H. W. Parker, 1940, p. 97 
Pseudophryne rugosa 
Andersson, 1916, p. 13 
Pseudophryne semi-marmorata 
Lucas, 1892, p. 63 

Pterophryne fasciata 
Gunther, 1867, p. 53 
New combination for Pteroph- 
rynus fasciatus 
Pterophryne georgiana 
Gunther, 1867, p. 53 
New combination for Crinia 
georgiana 

Pterophrynus a finis 

Gunther, 1864a, p. 47; 1864b, 

p. 212 

Pterophrynus fasciatus 
Steindachner, “1869” (1867), 
p. 31 

Pterophrynus laevis 

Gunther, 1864a, p. 48; 1864b, 
p. 314 

Pterophrynus tasmaniensis 

Gunther, 1864a, p. 48; 1864b, 
p. 313 

Pterophrynus varius 

Steindachner, 1869, p. 31 
New combination for Camari- 
olius varius 

Pterophrynus verrucosus 
Liitken, 1863, p. 302 
Pterophryrnus varius 
Krefft, 1867, p. 107 
Lapsus calami for Pterophrynus 
varius 
Rana aurea 

Lesson, 1830, p. 60 
Rana australiaca 
Shaw, 1795, pi. 200 


St. George District, Queensland 
(H.; B.M.) 

Swan River, northwest Austra¬ 
lia, and Australia (S.; B.M.) 
Gayndah, Queensland (H.; B.- 

M. ) 

Noonkambah, Kimberley Di¬ 
vision, Western Australia (S.; 
St.) 

Pemberton, Western Australia 

Bruce Rock, Western Australia 
(H.; B.M.) 

Colosseum, Queensland (S.; St.) 

“S.E. parts of the colony, south 
of the Divide,” Victoria (S.; 

N. M.V.) 


Western Australia (H.; B.M.) 


New South Wales 


Tasmania (H.; B.M.) 


Van Diemen’s Land (= Tas¬ 
mania) (S.; B.M.) 


Australia 


Macquarie River at Bathurst, 
New South Wales 
New Holland 


Uperoleia mar morata Gray 

Pseudophryne guentheri Bou¬ 
lenger 

Pseudophryne major Parker 
Glauertia mjobergi (Andersson) 

Metacrinia nichollsi (Harrison) 

Pseudophryne occidentals Parker 

Uperoleia marmorata Gray 

Pseudophryne semimarmorata 
Lucas 

Crinia sign if era Girard 

Crinia georgiana Tschudi 

Crinia georgiana Tschudi 
Crinia signifera Girard 
Crinia laevis (Gunther) 

Crinia tasmaniensis (Gunther) 
Crinia signifera Girard 

Crinia signifera Girard 
Crinia signifera Girard 

Hyla aurea aurea (Lesson) 
Heleioporus ausiraliacus (Shaw) 
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Rana austrasiae 
Schneider, 1799, p. 150 
New name for Rana caerulea 
Rana caerulea 

White, 1790, appendix, p. 248 
Rana daemeli 
Garman, 1901, p. 14 
New combination for Hylorana 
daemeli 
Rana grisea 

van Kampen, 1913, p. 460 

Rana papua 
Lesson, 1830, p. 59 

Rana spinipes 

Schneider, 1799, pp. 129, 139 
Ranaster convexiusculus 
Macleay, 1877, p. 136 

Ranaster fletcheri 
Nieden, 1923, p. 536 
New combination for Phanerotis 
fletcheri 
Ranhyla aurea 
McCoy, 1867, p. 182 
New combination for Rana 
aurea 

Ranidella signifera 
Girard, 1858, p. 44 
New combination for Crinia 
( Ranidella ) signifera 
Ranoidea aurea 
Girard, 1858, p. 48 

New combination for Rana 
aurea 


Type Locality 


? New South Wales 

Went Mountains, Netherlands 
New Guinea 

Waigiou Island, New Guinea 
Australia 

Katow (= Binaturi River, near 
Daru, Papua) (H.; Q.M.; Fry, 
1913b, p. 47) 


Current Name 


Hyla caerulea (White) 

Hyla caerulea (White) 

Rana daemeli (Steindachner) 


Rana daemeli (Steindachner), 
when applied to Australian 
specimens 

Rana daemeli (Steindachner), 
when applied to Australian 
specimens 

Heleioporus australiacus (Shaw) 

Limnodynastes convexiusculus 
(Macleay) 

Lechriodus fletcheri (Boulenger) 


Hyla aurea (Lesson) 


Crinia signifera Girard 


Hyla aurea (Lesson) 


Girard, 1853, p. 422 
Ranoidea resplendens 
Girard, 1853, p. 422 
Ranoidea jacksoniensis (al< 
noides) ' 

1839> p p- 3S > 7 < 

( Hyperolius ) bicolot 
” 'Uiam K. Parker, 1881, 
New combination for Em 
bicolor 

Sphenophryne gracilipes 
H- W. Parker, 1934, p. 1 
New combination for A 
chaperina gracilipes 
Sphenophryne polysticta 
H - VV - Parker, 1934, p. 1 


Wollongong, Illawara, New Hyla lesueuri Dum6ril and 
Sonth Wales (S.; U.S.N.M.) Bibron 
o ongong, Illawara, New Hyla aurea aurea (Lesson) 

South Wales (H.; U.S.N.M.) 

ort Jackson (=Sydney, New Hyla aurea aurea (Lesson) 

South Wales) (H.; P.) 


Hyla bicolor (Gray) 


Sphenophryne gracilipes (Fry) 


Spehnophryne polysticta (Mehely) 
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Name 


Type Locality 


Current Name 


New combination for Chaperina 
polysticta 

Sphenophryne robusta 
Nieden, 1926, p. 48 
New combination for Austro- 
chaperina robusta 
Uperoleia marmorata 
Gray, 1841a, p. 448; 1841b, 
p. 90 

Uperoleia marmorata var. laevi¬ 
gata 

Keferstein, 1867, p. 349 
Uperoleia marmorata rugosa 
Loveridge, 1935, p. 31 
New combination for Pseudo- 
phryne rugosa 
Uperoleia rugosa 
H. W. Parker, 1940, p. 70 
New combination for Pseudo- 
phryne rugosa 
Wagleria dorsalis 
Girard, 1853, p. 421 
New’ combination for Cystig- 
nathus dorsalis 
Wagleria peronii 
Girard, 1853, p. 421 
New combination, possibly in 
error, for Cystignathus peronii 


Western Australia (H.; B.M.) 

Raudewick ( = Randw’ick), New’ 
South Wales 


Sphenophryne robusta (Fry) 


Uperoleia marmorata Gray 
Uperoleia marmorata Gray 
Uperoleia marmorata Gray 


Uperoleia marmorata Gray 


Limnodynastes dorsalis (Gray) 


? Limnodynastes tasmaniensis 
Gunther 





GEOGRAPHIC DISTRIBUTION 


It is convenient to consider the geographic 
distribution of Australian frogs from two 
points of view—geography and the frogs. 
First, lists of the species found in each state 
are given, and, second, the patterns of distri¬ 
bution that are shown by different species and 
groups of species are considered. In the lists 
that follow, only those species that are con¬ 
sidered valid (see the synoptic list, table 9) 
are included. 

FROGS OF THE SYDNEY REGION 

Many years ago Fletcher (1890) listed 20 
species that were known from Cumberland 
County. An even earlier list is that of Krefft 
(1863). There have been no additional lists. 

The 27 species that occur within a 50-mile 
radius of Sydney are listed below. They are 
nearly equally divided between hylids and 
leptodactylids. Several other species, such as 
Neobatrachus pictus and Limnodynastes fletch- 
eri , should be looked for at the extreme 
western limit of the area. 

Mixophyes fasciolatus 

Lechriodus fletcheri 

A delotus brevis 

Heleioporus australiacus 

Limnodynastes dorsalis 

Limnodynastes peroni 

Limnodynastes tasmaniensis 

Uperoleia marmorata 

Crinia haswelli 

Crinia signifera 

Psendophryne australis 

Pseudophryne bibroni 

Psendophryne coriacea 

Hyla bicolor 

Hyla phyllochroa 

Hyla caerulea 

Hyla chloris 

Hyla peroni 

Hyla citropa 

Hyla dentata 

Hyla jervisiensis 

Hyla ewingi 

Hyla booroolongensis 

Hyla lesueuri 

Hyla latopalmata 

Hyla freycineti 

Hyla aurea aurea 

FROGS OF NEW SOUTH WALES 

The state of New South Wales has many 
types of environment not present in the 


Sydney area, such as the arid interior, the 
more tropical north coast, and the alpine 
zone of the Mt. Kosciusko Range. It is not 
surprising, therefore, that many additional 
species, not known for the Sydney area, occur 
within its boundaries. The papers of Fletcher 
(1889, 1890, 1891a, 1892, and 1894b) are 
especially important for an understanding of 
the distribution of New South Wales frogs. 

Species known from southeast Queensland, 
such as Cyclorana slevini , Kyarranus love - 
ridgei , Crinia darlingtoni, Pseudophryne ma¬ 
jor , and the introduced toad, Bufo marinus , 
should be looked for in northeast New South 
Wales. Probably Crinia laevis and Pseudo - 
phryne semimarmorata could be added to the 
list by intensive collecting along the southeast 
border of the state. 

The 43 known species of frogs of New 
South Wales are: 

Mixophyes fasciolatus 
Cyclorana alboguttatus 
Cyclorana cultripes 
Cyclorana platycephalus 
Lechriodus fletcheri 
A delotus brevis 
Neobatrachus pictus 
Limnodynastes dorsalis 
Limnodynastes fletcheri 
Limnodynastes ornatus 
Limnodynastes peroni 
Limnodynastes salmini 
Limnodynastes tasmaniensis 
Kyarranus sphagnicolus 
Notaden bennetti 
Uperoleia marmorata 
Crinia haswelli 
Crinia parinsignifera 
Crinia signifera 
Crinia sloanei 
Pseudophryne australis 
Pseudophryne bibroni 
Pseudophryne coriacea 
Pseudophryne corroboree 
Pseudophryne dendyi 
Hyla aurea aurea 
Hyla aurea raniformis 
Hyla bicolor 
Hyla booroolongensis 
Hyla caerulea 
Hyla chloris 
Hyla citropa 
Hyla dentata 
Hyla ewingi 
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Hyla freycineti 
Hyla gracilenta 
Hyla jervisiensis 
Hyla latopalmata 
Hyla lesueuri 
Hyla nasuta 
Hyla peroni 
Hyla phyllochroa 
Hyla rubella 

FROGS OF QUEENSLAND 

This state has a greater range of environ¬ 
ments than any other. It has deserts and rain 
forests and temperate and tropical climates. 
The state has more species of frogs than any 
other. Forty-seven are known (as listed be¬ 
low), and more are certain to be added, 
because the state has not been extensively 
studied. The most useful references are 
Boettger’s (1894) list for the Burnett River 
district, Andersson’s (1913a, 1916) general 
accounts, and Roth’s (1908) list for Mackay. 

Mixophyes fasciolatus 
Cyclorana alboguttatus 
Cyclorana australis 
Cy dor ana brevipes 
Cydorana inermis 
Cy dor ana slevini 
Lechriodus fletcheri 
A delotus brevis 
Neobatrachus pictus 
Limnodynastes convexiusculus 
Limnodynastes dorsalis 
Limnodynastes fletcheri 
Limnodynastes ornatus 
Limnodynastes peroni 
Limnodynastes salmini 
Limnodynastes tasmaniensis 
Kyarranus loveridgei 
Notaden bennetti 
Uperoleia marmorata 
Crinia acutirostris 
Crinia darlingtoni 
Crinia signifera 
Pseudophryne bibroni 
Pseudophryne coriacea 
Pseudophryne major 
Bufo marinus (introduced) 

Hyla bicolor 
Hyla caerulea 
Hyla chloris 
Hyla dayi 
Hyla ewingi 
Hyla freycineti 
Hyla gracilenta 
Hyla infrafrenata 
Hyla latopalmata 


Hyla lesueuri 
Hyla nannotis 
Hyla nasuta 
Hyla peroni 
Hyla phyllochroa 
Hyla rubella 
Hyla serrala 
Rana daemeli 
Sphenophryne gracilipes 
Sphenophryne robusta 
Sphenophryne polysticta 
Cophixalus ornatus 

FROGS OF THE NORTHERN 
TERRITORY 

There are records of the occurrence of 20, 
or possibly 21, species in the Territory, as 
listed below. Very little has been published 
concerning its frogs apart from Spencer’s 
(1896b) and Sternfeld’s (1925) account of the 
centralian species, Fletcher’s (1898) tabula¬ 
tion compiled from the literature, Kinghorn’s 
(1931 and 1945) lists for Groote Eylandt and 
the Simpson Desert, Loveridge’s (1938, 1949) 
lists for the Macdonnell Ranges and Northern 
Territory^, and Mitchell’s (1955) report on the 
Arnhem Land expedition material. The last 
author lists Hyla adelaidensis , which had been 
reported for the Northern Territory long ago 
but has always been questioned. 

Cyclorana alboguttatus 
Cydorana australis 
Cyclorana cullripes 
Cyclorana dahli 
Cydorana platycephalus 
Neobatrachus centralis 
?Limnodynastes dorsalis 
Limnodynastes ornatus 
Limnodynastes convexiusculus 
Glauertia orientalis (or russclli) 

Uperoleia marmorata 
Crinia signifera 
Hyla adelaidensis 
Hyla aurea raniformis 
Hyla bicolor 
Hyla caerulea 
Hyla latopalmata 
Hyla nasuta 

Hyla nigrofrenala (or lesueuri) 

Hyla peroni 
Hyla rubella 

FROGS OF VICTORIA 

Little work has been done on the frogs of 
this state. The species known at the turn of 
the century are mentioned in the papers of 
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Lucas (1892 and 1897). The list for the 19 
species known at the present time is given 
below. Intensive collecting should increase 
the total number, but the fact remains that 
Victoria has a poor assemblage of frogs com¬ 
pared to New South Wales. Thus the entire 
state has a smaller number of species than is 
known from the vicinity of Sydney alone. 

A delotus brevis 
Neobatrachus pictus 
Limnodynastes dorsalis 
Limnodynastes peroni 
Limnodynastes tasmaniensis 
Philo ria frosti 
Crinia haswelli 
Crinia laevis 
Crinia parinsignifcra 
Crinia signifera 
Crinia sloanei 
Pseudophryne bibroni 
Pseudophryne dendyi 
Pseudophryne semimarmorata 
Hyla aurea raniformis 
Hyla citropa 
Hyla ewingi 
Hyla lesueuri 
Hyla peroni 

FROGS OF TASMANIA 

1 he island of Tasmania has fewer species of 
frogs, and more papers listing them, than any 
state of Australia. General lists or accounts 
are given by Krefft (1869), Spencer (1892), 
Lucas (1897), Fletcher (1898), English (1910), 
Lord and Scott (1924), Blanchard (1929) 
Lovendge (1934), and Scott (1942). My list of 
the 11 species is as follows: 

Limnodynastes dorsalis 
Limnodynastes peroni 
Limnodynastes tasmaniensis 
Crinia laevis 
Crinia signifera 
Crinia tasmaniensis 
Pseudophryne bibroni 
Pseudophryne semimarmorata 
Hyla aurea raniformis 
Hyla burrow si 
Hyla ewingi 

FROGS OF SOUTH AUSTRALIA 

This is the only state to have a monograph 
on its herpetological fauna (Waite, 1929). 
Condon (1941) discusses the species of Kan¬ 
garoo Island. The current state list of 13 
species is given below. The number of species 


is very small, as is also the case for Victoria 
and Tasmania. The frog fauna is quite poor 
in southeastern Australia. 

Cyclorana platycephalus 
Neobatrachus pictus 
Neobatrachus centralis 
Limnodynastes dorsalis 
Limnodynastes ornatus 
Limnodynastes tasmaniensis 
Crinia Parinsignifera 
Crinia signifera 
Pseudophryne bibroni 
Hyla aurea raniformis 
Hyla ewingi 
Hyla peroni 
Hyla rubella 

FROGS OF WESTERN AUSTRALIA 

This state, occupying nearly half of the 
continent, has a rich frog fauna, with much 
endemism in the southwest corner. The cli¬ 
mate varies from tropical to temperate, and 
both deserts and regions of high rainfall are to 
be found. There is a great difference between 
the frogs of the wetter southwest corner and 
those of the drier areas of the northwest and 
the interior. In the list below of the 39 species 
of frogs in Western Australia, an N or an S 
appended to the name of species indicates the 
predominant occurrence in the northern or in 
the southern part of the state. The latitude of 
the Murchison River is used roughly as the 
dividing line. The most useful papers on the 
frogs are by Fletcher (1898), Andersson 
(1913a), Werner (1914), Fry (1914), Harrison 
(1927), Glauert (1929, 1945), Taylor (1935), 
Main (1954a), and Main and Calaby (1957). 

Cy clor ana australis (N) 

Cy clor ana cultripes (N) 

Cyclorana platycephalus (N) 

Neobatrachus centralis (N and S) 

Neobatrachus pelobatoides (S) 

Neobatrachus sutor (S) 

Neobatrachus wilsmorei (S) 

Heleioporus albopunctatus (S) 

Heleioporus australiacus (S) 

Heleioporus eyeri (S) 

Heleioporus inornatus (S) 

Heleioporus psammophilus (S) 

Limnodynastes dorsalis (S) 

Limnodynastes ornatus (N) 

Notaden nichollsi (N) 

Glauertia mjobergi (N) 

Glauertia russelli (N) 

Uperoleia marmorata (N) 
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Crinia georgiana (S) 

Crinia glauerti (S) 

Crinia insignifera (S) 

Crinia leai (S) 

Crinia pseudinsignifera (S) 

Crinia rosea (S) 

Crinia signifera (N) 

Crinia subin signifera (S) 

Myobatrachus gouldi (S) 

Meiacrinia nichollsi (S) 

Pseudophryne guentkeri (S) 

Pseudophryne occidentals (S) 

Hyla adelaidensis (S) 

Hyla bicolor (N) 

Hyla caerulea (N) 

Hyla cyclorhynchus (S) 

Hyla latopalmata (N) 

Hyla moorei (S) 

Hyla nasuta (N) 

Hyla peroni (N) 

Hyla rubella (N) 

PATTERNS OF DISTRIBUTION 

It is generally believed, and is possibly 
true, that speciation in terrestrial vertebrates 
involves adaptation of spatially isolated or 
semi-isolated populations to rather specific 
ecological niches. In a sense, then, we should 
expect nearly every species to have a unique 
pattern of distribution, as presumably no two 
niches would be exactly the same. In regions 
of the earth where there are abrupt changes in 
environmental conditions, such as the junc¬ 
tion of a plain with a high mountain range, or 
of the land with the sea, the boundaries of 
many different ecological niches may be in 
nearly the same place. Where such is the case, 
the distribution of all the organisms restricted 
to these separate niches will be similar. The 
fact that so many species show similar pat¬ 
terns of distribution allows us to recognize 
distinct zoogeographical provinces. 

Australia probably has the most uniform 
environment and topography of any conti¬ 
nent. It is roughly rectangular, and there are 
no deep indentations of the sea. There are no 
mountain ranges that, on the basis of height 
or ruggedness alone, present much of an ob¬ 
stacle to the dispersal of frogs. The tempera¬ 
tures are moderate, and over most of the 
continent frost is unknown or very infre¬ 
quent. If temperature were the only limiting 
factor, frogs could be active throughout the 
year in nearly every part of the continent. 

As far as the past history of Australia is 


concerned, the geological events that could 
have influenced the distribution of frogs have 
been minimal. During the Permian ex¬ 
tensive glaciations influenced all parts of 
the continent, but this was before there were 
any frogs. For a short time during the Cre¬ 
taceous, the eastern and western parts of the 
continent were separated by incursions of the 
sea. There has been ample time, however, for 
any effects that such a separation could have 
had on distribution to have been obliterated. 
No important mountain-forming periods 
have occurred since the beginning of the 
Mesozoic. The Great Dividing Range of east¬ 
ern Australia was formed at the end of the 
Mesozoic, but it is not a formidable barrier. 

The environmental variable most impor¬ 
tant in influencing the distribution of Austra¬ 
lian frogs, both now and in the past, is water. 
Australia is certainly not uniform in this 
respect, nor was it during the recent past. 
About one-third of the continent receives less 
than 10 inches of rainfall a year, but some 
small areas receive more than 100 inches. 
Over much of Australia, and especially in the 
drier parts where it is most needed, the rain¬ 
fall is unreliable in the sense that it varies 
considerably from year to year. Serious 
droughts in these areas are frequent, and 
frogs that are unable to estivate are extermi¬ 
nated. 

Not only are there marked differences from 
region to region in the amount of water avail¬ 
able, but in the past there were fluctuations of 
considerable magnitude. There is evidence of 
alternating wet and dry periods during the 
Pleistocene. Subsequently there was a period 
of extreme aridity that must have been of 
great importance for many species. Its effects 
seem to be reflected in some of the present 
distributions. 

If temperature and moisture are the most 
important factors influencing the distribution 
of Australian frogs, and if temperature does 
not vary enough to be of great importance, 
we are left with moisture as the single vari¬ 
able exerting the greatest effect. Such reason¬ 
ing is borne out by the facts of distribution. 
Six tv-three of the 94 forms, or 67 per cent, 
recognized as valid in table 9 occur solely in 
the wetter parts of either eastern Australia 
or southwestern Australia. This is one of the 
striking facts about the distribution of Aus- 
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tralian frogs. Twenty-one additional species 
have ranges that extend into one or both of 
these humid regions. Thus 89 per cent occur 
within areas having an average rainfall of 
more than 25 inches. 

An attempt is made here to group the 
species that have similar patterns of distribu¬ 
tion; the question of recognizing zoogeo- 
graphical areas is then considered. All Aus¬ 
tralian frogs are discussed. The details of 
distribution for the eastern New South Wales 
species are given in the body of this report. 
For the remaining species, the details are not 
given, but a general statement regarding their 
distributions will be found in table 9. 


C.A5T COAST PATTERN 

Essentially all of Tasmania, southern 
Victoria, and the area east of the Dividing 
Range in New South Wales and Queensland 
have an annual rainfall of more than 25 and 
generally more than 30 inches (fig. 72). 
Tasmania and Victoria are regions of winter 
rains. In Queensland the rains come during 
the summer, and in New South Wales the 
rainfall is fairly well distributed throughout 
the year. 

A total of 41 species, or 43 per cent of the 
entire Australian fauna, has ranges that are 
rcstncted to the humid portions of eastern 
Australia (see list below). It must be empha- 
sized that all 41 species are not found 

Si I*” 8 regi0n ‘ 0n, y a sin g' e secies, 
Ltmnodynastes perom (fig. l 8 ), extends from 

northern Queensland to Tasmania. Other spe¬ 
cies, however extend over a considerable lati- 

z H trf e T ■ 48 >’ 

ffiv 61 If c , 8)l Lechnodus fletcheri 
AW f fu d Mlx °P }l yes fasciolatus (fig. 2). 

ToSn „f h ? h :T“r reStric,cd «* small 

portion of the humid east coast. Crinia fa< 
and Hyh bu„ m i are known only 

t K ?sZZ (fig - “>• 

<**■ 3D. and 

Mtxophyes fasciolatus (fig. 2 ) 

Cycloram brevipes 
Cy cl or ana inermis 
Cyclorana slevini 
Lechriodus fletcheri (fig. 6) 


A delotus brevis (fig. 8) 

Limnodynastes perotii (fig. 18) 

Philoria frosti (fig. 26) 

Kyarranus loveridgei (fig. 26) 

Kyarranus sphagnicolus (fig. 26) 

Crinia acuiirosiris 
Crinia darlingtoni 
Crinia laevis 
Crinia haswelli (fig. 31) 

Crinia tasmaniensis 
Pseudophryne australis (fig. 34) 

Pseudophryne coriacea (fig. 37) 

Pseudophryne corroboree (fig. 38) 

Pseudophryne dendyi (fig. 36) 

Pseudophryne major 
Pseudophryne semimarmorata 
Bufo marinus 
Hyla aurea aurea (fig. 70) 

Hyla booroolongensis (fig. 60) 

Hyla burrow si 
Hyla chloris (fig. 46) 

Hyla citropa (fig. 52) 

Hyla dayi 

Hyla dentata (fig. 54) 

Hyla freycineti (fig. 66) 

Hyla gracilenta (fig. 48) 

Hyla infrafrenata 
Hyla jervisiensis (fig. 56) 

Hyla nannotis 

Hyla phyllochroa (fig. 42) 

Hyla serrata 
Rana daemeli 
Sphenophryne gracilipes 
Sphenophryne polysticta 
Sphenophryne robusta 
Cophixalus ornatus 

Southwest Pattern 
Only a small portion of the southwest has 
an annual rainfall of more than 30 inches. 
Nonetheless there is a rich and largely en¬ 
demic frog fauna. This is a region of winter 
rains. (In the northern part of Western Aus¬ 
tralia there are areas of equivalent rainfa » 
but, because the rains come in the summer, 
evaporation is great, hence the precipitation 
is less effective for the frogs. As a conse^ 
quence, the southwest has many more species 
than the northwest.) , 

The 21 species that are restricted to | e 
humid portion of the southwest are is 
below. It must be emphasized that the Pf 
terns of distribution for the individual sp eC11 
are unique; I know of no two that are i en ^ 
cal. Many species occur only in ver \ a 
stricted zones. Hyla adelaidensis may 
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special case. It has generally been thought of 
as restricted to the southwest, but recently it 
has been reported from the Northern Terri¬ 
tory. If the report is true, Hyla adelaidensis is 
the only species that shows this peculiar 
distribution. 

Neobatrachus pelobatoides (fig. 12) 

Neobatrachus sutor 
Neobatrachus wilsmorei (fig. 12) 

Heleioporus albopunctatus (fig. 10) 

Heleioporus eyrei (fig. 10) 

Heleioporus inornatus 
Heleioporus psammophilus 
Crinia georgiana 
Crinia glauerti 
Crinia insignifera (fig. 32) 

Crinia leai 

Crinia pseudinsignifera (fig. 32) 

Crinia rosea 

Crinia subinsignifera (fig. 32) 

Myobatrachus gouldi 
Metacrinia nichollsi 
Pseudophryne guentheri 
Pseudophryne occidentalis 
?Hyla adelaidensis 
Hyla cyclorhynchus (fig. 70) 

Hyla moorei (fig. 70) 

East Coast and Southwest Pattern 

A single species, Heleioporus australiacus 
(fig. 10), has a disjunct distribution. One 
population occurs in the humid southwest; 
another, in a small area near Sydney, New 
South Wales. Thus, with 41 species restricted 
to the humid east coast, 21 to the humid 
southwest, and one occurring in both regions 
but not elsewhere, a total of 63 of the 94 spe¬ 
cies are accounted for. 

Northeast Crescent Pattern 

The isohyets above 32 inches extend 
roughly north and south in eastern Australia. 
Those below 30 inches extend north and south 
in the area south of the twenty-eighth paral¬ 
lel, but to the north of this latitude they turn 
westward and reach the coast in northwest 
Western Australia (fig. 72). Thus the area 
with more than 20 inches of rain forms a cres¬ 
cent that centers on the northeast corner of 

the continent. . . 

Ten species have a pattern of distribution 
that is the basis for recognizing the Northeast 
Crescent Pattern. These forms occur along 
the humid east coast, but they seem to toler¬ 
ate more arid conditions than those species 


showing the East Coast Pattern, for they 
extend farther inland and also follow the 
isohyets westward across northern Australia. 

The species showing the Northeast Cres¬ 
cent Pattern can be arranged on the basis of 
increasing tolerance to arid conditions. 

Hyla nasuta (fig. 68) and Hyla bicolor (fig. 
40) hug the coast. All records of their occur¬ 
rence are from localities having an annual 
rainfall of more than 30 inches. If their distri¬ 
bution is limited by the 30-inch isohyet, or 
one close to it, it would be interesting to know 
if their ranges are continuous around the Gulf 
of Carpentaria. The 30-inch isohyet reaches 
the coast at the southern end of the Gulf. 
Thus the areas of the Northern Territory and 
northeastern Queensland that have an annual 
rainfall of more than 30 inches (where Hyla 
bicolor and Hyla nasuta occur) are isolated 
from one another by a broad band of arid 
country. Limnodynastes convexiusculus has a 
similar distribution. 

Hyla latopalmata (fig. 64), Cyclorana albo - 
guttatus (fig. 4), and Cyclorana australis 
extend farther inland and occur in areas 
averaging as little as 20 inches of rainfall a 
year. 

An extreme is reached in the cases of Hyla 
caerulea (fig. 44), Hyla rubella , and Crinia 
signifera (fig. 32) which occur not only along 
the humid east coast but reach the driest 
regions of the center of the continent. Cyclo¬ 
rana dahli is included here for convenience, 
but very little is known of its distribution. 

The ten species having the Northeast Cres¬ 
cent pattern are: 

Cyclorana alboguttatus (fig. 4) 

Cyclorana australis 
Cyclorana dahli 
Limnodynastes convexiusculus 
Crinia signifera (fig. 32) 

Hyla bicolor (fig. 40) 

Hyla caerulea (fig. 44) 

Hyla latopalmata (fig. 64) 

Hyla nasuta (fig. 68) 

Hyla rubella 

The 21 remaining species of the total for 
the continent can be grouped with even less 
certainty on the basis of common patterns of 
distribution. My attempt should not be taken 
too seriously, but, in an effort to consider all 
the species, those remaining are divided into 
three groups. 
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r JuT 6 !® ? nother group of 10 species 
list below) that have their centers of distr 
Uon in the southeastern part of the contin 
These should be thought of as an analog! 
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rther than the species showing the 
coast pattern. Crinia parinsignifera 
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area, but their ranges are either i 
small or incompletely known. 

A eobatrachus pictus (fig. 12) 

Limnodynastes fletcheri (fig. 22) 

Limnodynastes salmini (fig 24 ) 

Limnodynastes tasmaniensis (fig. 20 ) 

Cnnta parinsignifera (fig. 32 ) 


Crinia sloanei (fig. 32) 

Pseudophryne bibroni (fig. 35) 

Hyla aurea raniformis (fig. 70) 

Hyla ewingi (fig. 58) 

Hyla lesueuri (fig. 62) 

Centralian Pattern 
Seven species occur only in the arid areas of 
Australia (see list below). The distribution o 
them is poorly known, but many seem to be 
rather restricted. Records of their occurrence 
are nearly always in areas averaging less than 
20 inches of rainfall. If they come near the 
coast, it is only in the west and northwest 
where the arid zone also reaches the coast. 

Cyclorana cullripes 
Cyclorana platycephalus 
Neobatrachus centralis (fig. 12) 

Notaden bennetti 






1961 


MOORE: FROGS OF EASTERN NEW SOUTH WALES 


363 


Notaden nichollsi 
Glauertia mjobergi 
Glauertia russelli 

Widespread Species 

This is a dubious category, and I believe 
that its recognition is the result of some errors 
in locality records. Limnodynastes ornatus 
(fig. 16), Uperoleia marmoraia (fig. 29), and 
Hyla peroni (fig. 50) are widespread in eastern 
and northern Australia to the Kimberleys. 
There is an old record for each of them from 
the Albany area in the southwest. Not one of 
them has since been collected there, or in any 
part of the southwest. If we disregard these 
records, the three species would show the 
Northeast Crescent Pattern of distribution. 

Limnodynastes dorsalis (fig. 14), as cur¬ 
rently recognized, has a distribution that 
might be classed as a Peripheral Pattern, 
which is the supplement of the Centralian 
Pattern. Data on interpopulation hybridiza¬ 
tions and field biology are necessary before we 
can accept as final the statement that Limno¬ 
dynastes dorsalis occurs over the entire con¬ 
tinent. The form in the southwest may be 
specifically different from the forms occurring 
elsewhere. 

Limnodynastes dorsalis (fig. 14) 

Limnodynastes ornatus (fig. 16) 

Uperoleia marmorata (fig. 29) 

Hyla peroni (fig. 50) 

Having put all the Australian frogs into one 
pattern or another, I wish to make some 
general remarks and consider specific details. 

There seems to be no need to recognize a 
distinct pattern of distribution centering on 
the northwest. This may seem surprising in 
view of the fact that it is possible to recognize 
a Southwest Pattern, Northeast Crescent Pat¬ 
tern, and Southeast Crescent Pattern. Only 
three species are restricted to the northwest. 
These are Notaden nichollsi , Glauertia mjo- 
bergiy and Glauertia russelli. Notaden nichollsi 
is known from several localities in the Kim¬ 
berley Division, and Glauertia mjobergi from 
one locality. Glauertia russelli is known from 
the type locality on the Gascoyne River and 
from Weeli Wolli on the Fortescue River. 
Both localities are about 200 miles from the 
coast. I have thought of these species as 
having more in common with the centralian 
species and have so classified them. 


It must be apparent that the classification 
of the patterns is rather arbitrary. Another 
classification, which would be almost as 
reasonable, could be made by a division of the 
continent into four segments on lines drawn 
north, south, east, and west from Alice 
Springs to the coasts. 

If one wishes to be very strict, one must 
admit that the patterns can be divided into 
only two general categories. One category 
includes the species of the southwest, and the 
other includes those of the remainder of 
Australia. In both categories, however, the 
distribution of each species is unique. 

Attempts to group the patterns are arbi¬ 
trary, as the patterns form a spectrum rather 
than neat bundles, which can be demon¬ 
strated if one arranges the species according 
to the extent that they are able to penetrate 
inland from the east coast. No doubt this 
spectrum is a sequence of increasing ability to 
withstand extremes of moisture. Hyla grad- 
lenta (fig. 48), Crinia haswelli (fig. 31), and 
Lechriodus fietcheri (fig. 6) are at one ex¬ 
treme. They are found only near the coast. 
Next come Mixophyes fasciolatus (fig. 2), 
Adelotus brevis (fig. 8), and Hyla phyllochroa 
(fig. 42), which extend inland to the Dividing 
Range but seem not to go beyond it. Limno¬ 
dynastes peroni (fig. 18), Pseudaphryne bibroni 
(fig. 35), and Hyla lesueuri (fig. 62) cross the 
Dividing Range, especially in the southern 
part of their ranges. Next, Limnodynastes 
tasmaniensis (fig. 20), Limnodynastes salmini 
(fig. 24), and Limnodynastes fietcheri (fig. 22) 
extend farther inland. The next steps are 
taken by those species that extend inland and 
across northern Australia into ever drier 
areas, such as Hyla latopalmata (fig. 64) and 
Cyclorana alboguttatus (fig. 4). Finally, species 
such as Hyla caerulea (fig. 44) and Limno¬ 
dynastes ornatus (fig. 16) are present in the 
very humid areas of northeast Queensland 
and in the arid country- around Alice Springs 
in the center. 

More species show the East Coast Pattern 
than any other. This is also the most hetero¬ 
geneous category, doubtless because it is the 
largest. A classification, almost as useful as 
the one here proposed, could be made by 
separating those species found only in the 
southeast and recognizing them as a separate 
category’ or combining them with the species 
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of the southeast crescent pattern. Similarly, 
those of the northeast could be regarded as a 
distinct northeast element or, with less justi¬ 
fication, lumped with the northeast crescent 
species. 

The frogs of northeast Queensland are, 
however, a distinct assemblage with relation 
to the New Guinea fauna. The frogs restricted 
to this area are Crinia acutirostris, Hyla dayi, 
Ilyla infrafrenata, Hyla nannotis, Hyla ser- 
rata, Rana daemeli, Sphenophryne gracilipes, 
Sphenophryne polysticta, Sphenophryne ro- 
busta, and Cophixalus ornatus. 

It is difficult enough to recognize common 
patterns of distribution and nearly impossible 
to delimit zoogeographical regions within 
Australia. But there has been intense interest 
in this subject since the close of the nine¬ 
teenth century so it must be considered. 


ZUUGEOGRAPHICAL SUBREGIONS 

As Keast (1959) has shown recently, then 
is much similarity among the various pro 
posals for dividing Australia into difFeren 
regions on the basis of plant and animal dis 
tnbutions. He has provided maps that show 
the different schemes. 

Tate (1889) listed three regions, and im 
plied a fourth, that were based on plam 
associations. The “Euronotian” plants wen 
dominant in Tasmania and the southern anc 
eastern parts of Australia. The “Autoch 
thonian plants were found in the region 
having more than 20 inches of rainfall in the 
southwestern corner of the continent. The 
Eremian region was that having less thar 

tra^An^ ram . fa11 and was Primarily cen- 

of Ih. 17 6 • regl0nwas implied, for he spoke 

nn^ em T reg, ° n as being bordered on 

‘‘Indn A n ?, rtheast by a zone having 

Indo-Austrahan vegetation. 

Hedley (1894) modified Tate’s classifica- 
two nart‘ Vl< Ti g ^ Eur ° noti an region intc 

restricted to th^f “ Euronoti an” was 

restricted to the fauna and flora of Tasmania 

Victors, and southern New South Wales’ 
The v ery d ls ,mct fauna dev ""^ 

NewtuTw f Q “ e f*'' d 

Australian life intnp’ at ase P ar ation of 
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sions into which fall the Australian fauna and 
flora.” 

Spencer (1896a) recognized approximately 
the same regions but gave them new names. 
The “Bassian” subregion consisted of the 
coastal area in the southeast that was south 
of the mouth of the Clarence River of north¬ 
ern New South Wales. The “Torresian” sub- 
region comprised the coastal areas of Queens¬ 
land, the Northern Territory, and northwest 
Western Australia. The remaining parts of 
Australia, including the southwest, were 
lumped as the “Eyrean” subregion. 

Serventy and Whittell (1951), in their 
treatment of the birds of Western Australia, 
used Spencer’s subregions except that they 
found it necessary to recognize a southwest 
subregion (corresponding approximately to 
Tate’s Autochthonian region) where both 
Bassian and Eyrean species intermingle. Thus 
there are four zoogeographical subregions in 
Australia. Similar divisions are used for the 
Diptera (Paramanov, 1959) and, with slight 
modifications, for grasshoppers and locusts 
(Key, 1959) and land mollusks (McMichael 
and Iredale, 1959). On the other hand, Keast 
(1959) found that ‘ ‘considerable generaliza¬ 
tion is necessary to get the bulk of reptiles to 
fit” into the faunal province categories. 

Two very important points should be made 
about these efforts to delimit zoogeographical 
areas in Australia. First, no one has given a 
clear statement of his basis for recognizing a 
zoogeographical subregion. It is assumed, I 
suppose, that it is obvious. It is not. Second, 
no one has given adequate data for evaluating 
the reality of the zoogeographical subregions 
that are proposed. The recognition of zoogeo¬ 
graphical subregions should emerge from 
detailed maps of the distributions of many 
species. The required data have not been 
provided. 

Because no definition of a zoogeographical 
subregion is generally agreed upon, it is neces¬ 
sary to say a few words about this concept. 
My purpose is to show how I am using the 
concept and certainly not to suggest how 
others should use it. It should also be empha¬ 
sized that I am not considering the major 
zoogeographical divisions of the land masses 
of the earth. On this basis Australia and some 
of the nearby islands form a single region. 
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is with the subdivisions of Australia that I am 
concerned. 

The criteria I use for recognizing zoogeo- 
graphical regions include both the existing 
situations and their origins, as follows. 

1. A zoogeographical region must have 
boundaries, and it should be possible to deter¬ 
mine these boundaries with a moderate de¬ 
gree of precision. In some instances the bound¬ 
aries may be located fairly exactly, such as at 
the junction of land and sea or at a mountain 
range that divides a humid zone from a 
desert. In other instances the boundaries are 
less precise and may be a narrow zone rather 
than a sharp line. But this zone cannot be too 
broad, or the zoogeographical region will have 
little utility. 

2. A zoogeographical region should have a 
fauna markedly different from that of the 
adjacent zoogeographical regions. If however, 
there are only slight differences, there is no 
need to recognize a separate region. Probably 
any large land mass could be divided into 
halves, quarters, eighths, or sixteenths and 
each subdivision be characterized by some 
organism or unique grouping of organisms, 
but such a division would not be very useful. 
Each region must have numerous endemic 
species. 

3. A significant proportion of the fauna 
characteristic of a zoogeographical region 
should have ranges approximately coexten¬ 
sive with the region. This criterion is most 
important; by ignoring it, animal geographers 
have frequently delimited zoogeographical 
regions that are little more than the ranges of 
one or several species. 

This point can be developed with the aid of 
figure 73. The ranges of nine species are 
shown very roughly by ovals. (For the pur¬ 
poses of the argument these ranges could have 
been wholly imaginary, but actually they are 
based on nine different species of frogs.) It 
would be possible to recognize two (or more) 
zoogeographical regions on the basis of these 
distributions, and these regions could e 
adequately characterized by the presence o 
endemic species. Thus an east-west line cou 
be drawn at several places to isolate faunas. 
If the position was between the ranges ot L 
and D, there would result a “northern zoogeo¬ 
graphical region” characterized by species 



and C, and a “southern zoogeographical 
region,” with D, E, F, G, H, and I as the 
characteristic species. Species B would be 
“wide ranging.” The selection of this bound¬ 
ary is arbitrary: it could as well be south of 
D,orof E, or of F. 

The regions so defined meet criteria 1 and 2 
but not criterion 3, and for this reason I be¬ 
lieve it is pointless to recognize them. 

If, on the other hand, there were many 
species with ranges extending roughly from 
the northern limit of A to the southern limit 
of D, and other species with ranges from the 
northern limit of E to the southern limit of I, 
there would be a valid reason for recognizing 
two zoogeographical regions, with their 
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boundary between the southern limit of D 
and the northern limit of E. These regions 
would have an even greater validity if only a 
few species had ranges extending either ap¬ 
preciably to the north or south of the bound¬ 
ary. 

Thusazoogeographical region must be more 
than an area with endemic species (criterion 
2): many of the endemic species should occur 
throughout the region and be characteristic of 
it. 

The first three criteria have as their his¬ 
torical basis the evolution of faunas in geo¬ 
graphically isolated areas. Such a prerequisite 
is necessary, so it should be listed as a crite¬ 
rion. 


4. A zoogeographical region should be an 
area isolated, at the present time or during its 
past, for a sufficient period of time to have 
allowed the faunas to differentiate. This 
differentiation can be a consequence of the 
evolution of unique forms, or of the extinction 
of certain species in one area but not in 
others, or of both. Both processes are usually 
responsible for the distinctive faunas of valid 
zoogeographical regions. 

Without effective isolation, zoogeographi¬ 
cal regions are exceedingly dubious, even 
though the faunas may be very different. 
Thus the eastern and western parts of the 
United States have different faunas, yet it is 
not usual to consider them as separate zoo¬ 
geographical regions. There is no reasonable 
way to draw a boundary, owing to the fact 
that the two areas have not been effectively 
isolated in recent times. North America and 
South America, on the other hand, can be 
considered separate zoogeographical regions. 
They were long separated, and in each there 
was evolution as well as differential extinction 
that resulted in two unique faunas. After they 
v^ere joined there was intermingling of the 
faunas but not to the extent that makes a 
recognition of their distinctness unjustified, 
it is impossible, however, to draw a sharp 
boundary between these two regions and it is 
not useful to attempt to do so. They are 
separated by a zone. Because the area of this 
zone is a small fraction of the area of the zoo¬ 
geographical regions that it separates, these 
regions are valid. 

Australia and adjacent islands form a dis¬ 
tinct, major, zoogeographical region. Long 


isolation, during which some species have 
evolved and others have become extinct, has 
resulted in the distinctive fauna. Such dis¬ 
tinctiveness is true for many groups of ani¬ 
mals and plants, of course, and not for the 
frogs alone. 

These four criteria, in my opinion, must be 
met if zoogeographical regions are to be 
recognized. There is, how ever, a qualification. 
In the case of major zoogeographical regions 
(Nearctic, Ethiopian, Australian), the first, 
second, and fourth must be met but not nec¬ 
essarily the third. For zoogeographical sub- 
regions, such as the divisions of Australia, all 
four criteria must be met. 

Zoogeographical regions should have other 
attributes, if possible, such as applicability to 
many groups and a botanical and climatic 
basis. With these attributes their validity is 
greater, but these criteria are not so impor¬ 
tant as the first four. 

If we apply these criteria and attempt to 
delimit zoogeographical regions in Australia, 
the result is that we can recognize a distinct 
zoogeographical region in the southw r est, but 
the rest of the continent cannot be divided in 
any satisfactory manner. 

This statement may come as a surprise 
when we remember that Spencer’s (1896a) 
zoological regions, or modifications of them 
(Keast, 1959), have been wfidely supported 
(but the support comes, I believe, more from 
the zoogeographers than from the fauna). 
Apart from southwest Australia, which 
Spencer did not recognize as a separate re¬ 
gion although many of his followers did, 
Australia was divided into a central Eyrean 
region, a southeast Bassian region, and a 
northeast and northern Torresian region. 1 he 
boundary between the Eyrean and the Tor¬ 
resian plus Bassian regions coincides roughly 
with the 20-inch isohyet (fig. 72). The divi¬ 
sion between the Torresian and Bassian 
regions is the Clarence River in northeast 
New South Wales. The validity of these pro¬ 
posed regions can be tested by ascertaining 
whether or not their boundaries compare wit i 
the realities of the distributions of frogs. 

A test of the Clarence River as the boun 
ary between the Bassian and Torresian re 
gions is given in figure 74. The northern an 
southern limits of all the eastern New Sout 
Wales species described in this report are 
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plotted on an outline map. As these are 
Bassian species, their northern limits should 
cluster near the Clarence River. They do not. 
(The southern limits of these species have 
also been plotted but merely for interest; 
naturally they are not a test of the boundary 
between the Torresian and Bassian regions.) 

Figure 74 does not show the southern 
limits of species occurring only in Queens¬ 
land. Had these been plotted, the conclusion 
would be the same: the Clarence River is not 
a natural boundary between zoogeographical 
regions that can be recognized on the basis of 
the distribution of frogs. 

The limits of western distribution, also, do 
not coincide with Spencer’s boundaries of the 
Eyrean region, as can be seen by an examina¬ 
tion of the distribution maps that are given 
with the accounts of the species. There is no 
clustering of the western boundaries near the 
20-inch isohyet, but there is near the Dividing 
Range in New South Wales. This clustering 
is less apparent in Queensland. The explana¬ 
tion of why I do not use this fact to recognize 
a zoogeographic region follows. 

In the first part of the section on Patterns 
of Distribution, it was mentioned that the 
east coast pattern was the most frequent. To 
recapitulate, the facts are these: 41 species 
have ranges restricted to the humid area 
along the east coast of Australia, and in New 
South Wales and Queensland the western 
boundary for these species coincides rather 
well with the Dividing Range. Thus, this area 
fulfills three of the requirements of a zoogeo¬ 
graphical region. It has well-defined bound¬ 
aries, many endemic species, and is somewhat 
isolated (in this instance by the more arid 
country of the interior). It fails, however, to 
meet the criterion of having many species 
occupying a large portion of the region. The 
distribution of the species in the east coast 
humid area is essentially like that shown in 
figure 73. Only one species of the 41 occupies 
all, or nearly all, of the region; the rest have 
very restricted north-south distributions. 
There is, consequently, little resemblance 
between the frogs of the northeast coastal 
areas of Queensland and the southeast corner 
of the continent. Therefore, I have not recog¬ 
nized this area as a zoogeographical region. 

There is even less reason to delimit zoogeo¬ 
graphical regions on the basis of the Northeast 



i V 

Fig. 74. The northern and southern limits of the 
ranges of the frogs of eastern New South Wales. 
The lines to the right of the coast show the north¬ 
ern limits; those to the left, the southern limits. 
The numbers indicate the ranges ending at the 
point shown. The arrow indicates the position of 
the mouth of the Clarence River. 
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Crescent Pattern or the Southeast Crescent 
Pattern of distribution. Their parallelism to 
the Torresian and Bassian regions is obvious, 
but the data for frogs show very clearly that 
any distinctness of these regions is largely 
imaginary. There is an intergradation in the 
patterns of distribution of eastern Australian 
frogs, and attempts to recognize clearly de¬ 
marcated zoogeographical regions result in 
failure. The argument can always be raised 
that the details of distribution for many of 
the frogs are unknown. True, but I hope that 
better data are required for establishing the 
reality of a zoogeographical region than for 
questioning its validity. 


CONCLUSIONS 

A study of the zoogeography of Australian 
frogs raises some interesting points and prob¬ 
lems, and, in conclusion, these are discussed. 

Uniqueness of the Fauna 

There is a high degree of endemism in 
Australian frogs. On the 93 native forms in 
the synoptic list (table 9), 82, or 88 per cent, 
are found only in Australia. 


iMiLAUUN TO 1NEW CiUINEA 

Australia and New Guinea have 11 speci< 
in common. These fall into two categoric 
I he first category consists of those specif 
having extensive distributions in Australii 
Lechnodus fletcheri (fig. 6 ), LimnodynasU 
convexiusculus, Crinia signifera (fig. 32 
Hyla bicolor (fig. 40), Hyla caerulea (fig 44 
and Hyla nasuta (fig. 68). Those in the secon 
category are species restricted to northeas 

?.r nS L a , : Hyla tn f ra f re ”ata, Rana daemel 
Sphenophryne gracilipes, Sphenophryne poh 
sticta and Cophtxalus ornatus. The first grou 
may be thought of as Australian species tha 
have invaded New Guinea and the second a 

traha ThT ’“““l ,hat have invaded Aut 
ralia. There are, however, other wavs t 
interpret these facts. 

With respect to the families, the evidenc 
suggests that the Ranidae and Microhylida 
are recent invaders of Australia. The Ran da 

^ A single species of Ca l 
Australia, whereas Loveridge (1948) lists 1 
species, belonging to three genera in N^ 
Guinea. Furthermore, the family is’w el lren 
resented throughout the East Indian Archi 


pelago and southeast Asia. While there are 
only four species (one endemic) and two 
genera of the Microhylidae in Australia, 
Zweifel (1956) lists 56 species, belonging to 
eight genera, in New Guinea. 

The Hylidae are common in both Australia 
and New Guinea. Australia has 25 species of 
Hyla . According to Loveridge (1948), New 
Guinea has 33 species of Hyla and six species 
of Nyctimystes . Zweifel (1958) has increased 
the number of Nyctimystes to 13. The Hylidae 
become increasingly infrequent to the w r est. 
1 hey are wholly absent in the western part of 
the East Indian Archipelago (Mertens, 
1930b). These facts suggest that the Hylidae 
have been in both Australia and the western 
islands of the East Indian Archipelago for a 
long time. (The Hylidae are poorly repre¬ 
sented in Asia, Europe, and Africa; they are 
numerous in North and South America.) 

New Guinea has six species and three 
genera of the Leptodactylidae (Loveridge, 
1948). Three of these species and all the 
genera occur in Australia as well. Australia 
has 62 species and 16 genera. These facts 
could be interpreted to show r that the family 
is primarily Australian and is now invading 
New Guinea. (The Leptodactylidae occur 
elsewhere only in the New World, w r here there 
are numerous species and genera.) 

Distinctness of Southwest Fauna 

The frogs of the humid southwestern por¬ 
tion of the continent form a distinct group. 
Twenty, or possibly 21 , species in the total of 
the 24 that occur there are endemic (87% or 
91%). However, only two genera, each with a 
single species, are endemic. A possible expla¬ 
nation of this endemism, which is mostly on a 
species level, is to be sought in the long isola¬ 
tion of this area by the arid lands that sur¬ 
round it, together with occasional contacts 
with eastern Australia during more recent 
humid periods. 

The Paucity of Species in Tasmania 

Climatically speaking, Tasmania appears 
to be ideal for frogs. It has only 11 species, 
a number lower than that for any other 
state. Two species are endemic (one is closely 
related to a mainland species; the other is not 
well known). A smaller and less varied area in 
the vicinity of Sydney has 27 species. D° 
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these facts indicate that frogs were extermi¬ 
nated, or nearly so, in Tasmania not very 
long ago and that in more recent times there 
have been re-invasions? Victoria also has a 
surprisingly small number of species. 

Disjunct Distributions 

An interesting example of what is presum¬ 
ably the same species (but this supposition 
should be tested) occurs in widely separated 
areas. Ileleioporus australiacus (fig. 10) is 
found in a small area in east central New 
South Wales and in southwest Western 
Australia but not elsewhere. This case should 
probably be interpreted as an example of a 
relict distribution: the species once had a con¬ 
tinuous distribution but is restricted to the 
two separate areas at the present time. 

The Centralian Species 

The species found in the arid regions of the 
center of Australia are clearly related to the 
species that are found in the peripheral areas 
of the continent, a fact that was recognized 
by Spencer (1896b). In some instances the 
centralian species have been given different 
subspecific or even specific names, but the 
differences are extremely slight. Only a single 
species is unequivocally restricted to the arid 
zone— Cyclorana platycephalus. The relation¬ 
ships and distributions of the other species 
occurring in the center are as follows: Limno- 
dynastes ornatus (fig. 16) occurs from one side 
of Australia to the other. The centralian pop¬ 
ulations have been described as a different 
species, Limnodynastes spenceri , which I do 
not regard as valid. Cyclorana cultripes , \vhich 
is recorded only from the arid zone, is said by 
its describer (H. W. Parker, 1940) to be so 
closely 7 allied to Cyclorana brevipes that the 
two may be only racially distinct. Cyclorana 
brevipes reaches the coast in Queensland. A 
single species of Neobatrachus occurs in the 
center, and for years it was called Neobatra¬ 
chus pictus (fig. 12). It was described by H. 
W. Parker in 1940 as new, Neobatrachus 
centralis . The differences between the two are 
slight, and I doubt the validity of the central¬ 
ian species. Hyla rubella occurs from coasta 
Queensland to the center. Hyla caerulea (fig. 
44) has a similar distribution. Spencer 
(1896b) thought it a distinct species, Hyla 
gilleni , but Copland (1957) demoted it to a 


subspecies. I have not recognized it as dis¬ 
tinct. Crinia signifera (fig. 32) also seems to 
occur in the center and it, too, is a widely 
distributed species. 

I think that we must conclude that the dry 
central areas of Australia have a poor frog 
fauna and that the species that do occur there 
are generally identical with or have obvious 
relations to species that are widespread in 
Australia. 

Distributions of the Genera 

Rana, Sphenophryne, and Cophixalus are 
restricted to northeastern Queensland. The 
introduced Bufo occurs along the east coast of 
Queensland. 

Hyla occurs throughout Australia. It is not 
evenly distributed, being relatively more fre¬ 
quent in the north and east and less frequent 
in the southwest. The percentages of its 
species in the totals of all amphibians are as 
follows: Queensland, 34; Northern Territory, 
45; northern Western Australia, 38; New 
South Wales, 40; Victoria, 26; Tasmania, 27; 
South Australia, 31; southern Western Aus¬ 
tralia, 13. (For all regions except Queensland 
this is the percentage of Hyla in the total of 
Hyla plus all leptodactylids. If we exclude 
Bufo, Rana, and the microhylids from the 
Queensland total, the value for Hyla in 
Queensland becomes 39.) 

The genera of the Leptodactvlidae show a 
variety of patterns. Mixophyes , Lechriodus , 
Adelotus, Philaria, and Kyarranus occur only 
along the east coast. Myobatrachus and Meta- 
crinia are restricted to the southwest. These 
seven genera are monotypic, except for Ryar - 
ranus which has two species. (In addition, 
Leckriodus has several species in New Gui- 

There are eight species of Cyclorana. These 
occur across northern Australia, sometimes in 
exceedingly dry habitats. Neobatrachus has 
five species, which occur primarily in the 
more arid regions. Four species occur in the 
southwest, three being endemic. As is Neoba¬ 
trachus, Heleioporus is centered in the south¬ 
west. All the species are found there, and one 
also occurs in the east. Limnodynastes is one 
of the largest leptodactylid genera. Its center 
of distribution is eastern Australia, but it is 
found in all areas. 

Notaden is a poorly known genus of two 
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species. One occurs in the east and the other 
in the northwest, both occurring in arid envi¬ 
ronments. Glauertia, also poorly known and 
restricted to the arid zone, has two, or pos¬ 
sibly three, species in the Northern Territory 
and Western Australia. Uperoleia has one, or 
possibly two, species that occur in all states 
except Victoria, Tasmania, and South Aus¬ 
tralia. 

Crinia is a large genus of 15 species. There 
are two centers of abundance, one in the 


southeast and another in the southwest. 
Pseudophryne has nine species, with a center 
of abundance in the southeast. 

The leptodactylid species are relatively 
more frequent in the south and southwest. 
Their percentages in the totals of all species 
are: Queensland, 53; Northern Territory, 55; 
northern Western Australia, 62; New South 
Wales, 60; Victoria, 74; Tasmania, 73; South 
Australia, 69; southern Western Australia, 







HYBRIDIZATION EXPERIMENTS 


Fifty crosses were made between individ¬ 
uals of different species and different geo¬ 
graphic representatives of the same species. 
The results are summarized in table 11. In 
every experiment a control was made by 
fertilizing the ova with sperm of the same 
species. It was not possible, however, to per¬ 
form control experiments to test the normal¬ 
ity of the sperm, that is, to use them to ferti¬ 
lize ova of their own species. In some experi¬ 
ments the ova of a single female were 
fertilized with the sperm of many different 
males, and occasionally the sperm of a single 
male were used to fertilize the ova of two 
females. For example, in crosses 3-8 the ova 
of a single female were used. The same is true 
for crosses 9-14. In crosses 4 and 10, as well as 
in 5 and 11, sperm of the same male were used. 

Hybridization is a useful tool for obtaining 
information on the interrelations of popula¬ 
tions of frogs. For the most part the results 
substantiate the conclusions based on mor¬ 
phological study of the different species, that 
is, individuals thought to be different species 
do not produce viable hybrids. The single 
exception is cross 2 ( Limnodynastes tasmani- 
ensis 9 X Limnodynastes peroni c?) which 
gives hybrids that develop normally to the 
juvenile stage. (They probably would have 


developed to adults had it been possible to 
keep them long enough.) 

In two instances (crosses 37-40 and 47-50) 
the data show that two populations previ¬ 
ously thought to be conspecific are actually 
different species. 

Some intraspecific crosses, such as 29, 30, 
32, 34, 35, and 36, result in normal offspring 
even though the parents are from widely 
separated, and ecologically different, areas. 
Another intraspecific cross (15), of Killara 
and Binna Burra individuals of Limno¬ 
dynastes peroni , seems to show incipient genetic 
isolation. This species would be interesting to 
study, as it has an extensive distribution. A 
cross of individuals from the northern and 
southern portions of its range might result in 
inviable offspring, and, if so, it would resem¬ 
ble Rana pipitns (Moore, 1946). 

I found it surprising that such a large num¬ 
ber of the crosses produced haploid larvae. 
The embryos were tentatively classified as 
haploids on the basis of their external charac¬ 
teristics, and confirmation was made by 
chromosome counts, which were done by 
Betty C. Moore. 

Some of the evolutionary and embryologi- 
cal implications of these crosses have been 
discussed previously (Moore, 1954a, 19^5). 


TABLE 11 

Hybridization Experiments 


Female 


Male 


1 A delotus brevis 

Binna Burra, Queensland 

2 Limnodynastes tasmaniensis 

Burradoo, New South Wales 


Kyarranus loveridgci 

Binna Burra, Queensland 
Limnodynastes peroni 

Pittwater, New South V\ ales 


3 Limnodynastes peroni 

Killara, New South Wales 

4 Limnodynastes peroni cross 3 1 

5 Limnodynastes peroni cross 3 1 

6 Limnodynastes peroni cross 3 


Limnodynastes dorsalis 

Burradoo, New South W ales 
A delotus brevis 

Ebor, New South Wales 
Kyarranus sphagnicolus 

Point Lookout, New South 
Wales 
Q Neobatrachus pictus 

Mt. Stromlo, Australian 
Capital Territory 


Extent of Development 

Arrested in stage 10 

Reached the juvenile stage (not 
kept longer); intermediate in 
pigmentation 
Arrested in stage 17 

Arrested in stage 12 

Arrested in stage 10 

Arrested in stage 10 
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Female 


7 Limnodynastes peroni cross 3 9 

8 Limnodynastes peroni cross 3 9 

9 Limnodynastes peroni 

Killara, New South Wales 

10 Limnodynastes peroni cross 9 9 

11 Limnodynastes peroni cross 9 9 

12 Limnodynastes peroni cross 9 9 

13 Limnodynastes peroni cross 9 9 

14 Limnodynastes peroni cross 9 9 

15 Limnodynastes peroni 

Killara, New South Wales 

16 Limnodynastes peroni cross 

IS 9 

17 Crinia signifera 

Killara, New South Wales 

18 Crinia signifera 

Killara, New South Wales 

19 Crinia signifera 

Killara, New South Wales 

20 Crinia signifera 

Killara, New South Wales 

21 Crinia signifera 

Killara, New South Wales 

22 Crinia signifera 

Killara, New South Wales 

23 Crinia signifera 

Killara, New South Wales 

24 Crinia signifera 

Killara, New South Wales 

25 Crinia signifera 

Killara, New South Wales 

26 Crinia signifera 

Killara, New South Wales 

27 Crinia signifera cross 26 9 

28 Crinia signifera 

Killara, New South Wales 

29 Crinia signifera cross 28 9 

30 Crinia signifera 

Killara, New South Wales 

31 Crinia signifera cross 30 9 

32 Crinia signifera 

Killara, New South Wales 

33 Crinia signifera cross 32 9 

34 Crinia signifera 

Killara, New South Wales 


Male 


Crinia signifera 
Killara, New South Wales 
Pseudophryne australis 
Killara, New South Wales 
Limnodynastes dorsalis cross 3 d 

Adelotus brevis cross 4 6” 
Kyarranus sphagnicolus cross 5 d 
Neobatrachus pictus cross 6 d 
Crinia signifera cross 7 d 
Pseudophryne australis cross 8 d 
Limnodynastes peroni 
Binna Burra, Queensland 
Lechriodus fletcheri 

Binna Burra, Queensland 
Hyla ewingi 

Killara, New South Wales 
Limnodynastes peroni 

Killara, New South Wales 
Pseudophryne australis 
National Park, New South 
Wales 

Crinia haswelli 

Woy Woy, New South Wales 
Hyla phyllochroa 
Killara, New South Wales 
Crinia rosea 

Pemberton, Western Australia 
Crinia rosea cross 22 d 

Crinia rosea 

Pemberton, Western Australia 
Crinia rosea cross 24 d 

Adelotus brevis 
Ebor, New South Wales 
Kyarranus loveridgei 

Binna Burra, Queensland 
Crinia tasmaniensis 
Derwent Bridge, Tasmania 
Crinia signifera 
Lake St. Clair, Tasmania 
Crinia signifera 
Derwent Bridge, Tasmania 
Crinia tasmaniensis 
Derwent Bridge, Tasmania 
Crinia signifera 
Derwent Bridge, Tasmania 
Crinia tasmaniensis 
Derwent Bridge, Tasmania 
Crinia signifera 
Mt. Kosciusko, New South 
Wales (7000 feet) 


Extent of Development 

No cleavage (58 eggs) 

No cleavage (131 eggs) 

Arrested in stage 17 

Arrested in stage 12 
Arrested in stage 10 
Arrested in stage 10 
No cleavage (195 eggs) 

No cleavage (188 eggs) 

Some retardation in rate; minor 
morphological abnormalities 
Arrested in stage 14 

Haploid larvae 

Haploid larvae 

Haploid larvae 


Died as 9-mm. diploid larvae 

Arrested as abnormal neurulae 

No cleavage 

No cleavage 

No cleavage (38 eggs) 

No cleavage (39 eggs) 

Arrested in stage 9 (single em¬ 
bryo) 

Arrested as abnormal neurulae 
Haploid larvae 

Normal development (discarded 
as tadpoles) 

Normal development (discarded 
as tadpoles) 

Haploid larvae 

Normal development (discarded 
as tadpoles) 

Haploid larvae 

Normal development (discarded 
as tadpoles) 
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TABLE 11—( Continued) 


Female 


Male 


Extent of Development 


35 Critiia signifera 

Killara, New South Wales 

36 Crinia signifera 

Killara, New South Wales 

37 Crinia signifera 

Killara, New South Wales 

38 Crinia signifera 

Killara, New South Wales 

39 Crinia signifera 

Killara, New South Wales 

40 Crinia signifera 

Killara, New South Wales 

41 Hyla aurea 

Burradoo, New South Wales 

42 Hyla aurea cross 41 $ 

43 Hyla aurea cross 41 9 

44 Hyla aurea cross 419 

45 Hyla aurea cross 41 9 

46 Hyla aurea cross 41 9 

47 Hyla aurea cross 41 9 

48 Hyla aurea cross 41 9 

49 Hyla aurea cross 41 9 

50 Hyla aurea cross 41 9 


Crinia signifera 

Lake Albina, Mt. Kosciusko, 
New South Wales 
Crinia signifera 

Betts Camp, Mt. Kosciusko, 
New South Wales 
Crinia insignifera 

Attadale, Western Australia 

Crinia insignifera 
Attadale, Western Australia 
Crinia insignifera 

Attadale, Western Australia 

Crinia insignifera cross 39 d* 


Hyla bicolor 

Woy Woy, New South Wales 
Hyla bicolor 

Woy Woy, New South Wales 
Hyla phyllochroa 

Killara, New South Wales 
Hyla phyllochroa 

Killara, New South Wales 
Hyla adelaidensis 

Pemberton, Western Australia 
Hyla adelaidensis 

Pemberton, Western Australia 
Hyla moorei 

Pemberton, Western Australia 
Hyla moorei 

Pemberton, Western Australia 
Hyla moorei 

Pemberton, Western Australia 
Hyla moorei 

Pemberton, Western Australia 


Normal development (discarded 
as tadpoles 

Normal development (discarded 
as tadpoles 

Rate retarded; formed abnormal 
larvae; 79% very abnormal; 
21% slightly abnormal 
Rate retarded; no normal larvae 

Rate retarded; larvae nearly nor¬ 
mal; some raised past trans¬ 
formation 

Rate retarded; less normal than 
above; some raised past trans¬ 
formation 

Arrested as abnormal neurulae 

Arrested as abnormal neurulae 

Haploid larvae 

Haploid larvae 

Arrested as abnormal larvae 

Arrested as abnormal larvae 

Haploid larvae 

Haploid larv ae 

Haploid larvae 

Haploid larvae 
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„ . , Habitat of Mtxophyes fasciolatus, avwius 

loomera River, Binna Burra, Queensland. 

Lechriodus lletcheri 
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C ? ck ’ Ebor ’ New South Wales. Habitat of Adelotus brevis, Limwdynastes 
Phvllochrn aTJ ) nm ° ynastes peroni, Crinia signifera, Pseudopkryne bibroni, Hyla aurea, By a 
i Hyla , Per ° ni ' and R y la booroolongensis . . 

Limnodvnastec ’ " ear Armidale, New South Wales. Habitat of Limnodynastes tasmaniensts, 

rsa is, seudophryne bibroni, Ilyla aurea, Hyla ewingi, and Hyla booroolongensis 
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1 Pond at Burradoo, New Sooth Wales. Habitat o( Cri.io tipij'ra. LiWynoitet deoeJit, 

was found 

breeding 
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J ^p} |_^ 

Kyarranus sphagnicolus Lookout, Ebor, New South Wales. Breeding site and type localit 

fletcheri , Uperoleia marmorata, and ^ylacwin^' ^ a ^ tat Limnodynastes tasmaniensis , Limnodyn 







Bulletin Amer. Mus. Nat. Hist. 


Vol. 121, Plate 31 












Bulletin Auer. Mus. Nat. Hist. 


Vol. 121, Plate 32 




1 s 

tfWa wS) QUeenSland ' Habitat of Adeloius brevis, Hyla peroni, Hyla eivingi, and 

Pseudophryne dendyi, and Crintatigifif ™ ^° utb ^ales. Hyla jervisiensis, Hyla ewingi, Hyla phydackr ’ 
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• amguuatus; Rainsby Station, near Aramac, Queensland 

7 ff™ hr ™ s < mass; Ebor, New South Wales 
4 .\A.i l ? d “L. fle ! Ch Z t < A -M.N.H. No. 58953); Binna Burra, Queensland 
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1-3. Limnodynastes tasmaniensis. 
Wales; natural size 


1, 2. Egg masses; Burradoo, New South Wales. 3. Burradoo, New South 
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2 \ Amnod y nastes fletcheri (A.M.N.H. No. 60637); near Boggabilla 
2. Lmnodynastes salmini; St. Lawrence, Queensland 

4 s t marmo L rata ’ Glenbrook, New South Wales 

6 7 xlaZalZ S , pha ?! uolu *i Point Lookout, near Ebor, New South Wales 
o, / Kyarranus lovendgei; Binna Burra, Queensland 

All natural sfze^ a ^ co ^ us ’ Po * nt Lookout, near Ebor, New South Wales 
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1 . Kyammus sph^lu,. egg B"-***'?**?" ^ ^ " ^ 

2. Kyarranus loveridgei, nest; Binna Burra, Queensla 

3. Crinia haswelli; Cann River, Victoria Wales. 5. Embryos; Killara, New South Wales 

4. 5. Crinia signifera. 4. Mating pair; Killara, Ne» boutn « a es 

Ail natural size 
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Killara.^e^tTwdes^ - C ‘ asping pair; National Park, New South Wales. 2, 3. Ventral views; 

f $sr N °- 13103) - 4 - v » ,ral 5 - Do “' ^ 

. Pseudophryne australis ; National Park, New South Wales 
10, 11. S pseifdo^ e ^ r ° n *' dorsal views ; Killara, New South Wales 
New South Wales. lLANl^NH* No 65196^’ ^°\ 65198 ’ ventral view; Horton’s Creek, near Nymbouj^ 
12, 13. Pseudophryne bihrnn; No ; 65 1 196 > dorsa l view; Hickey’s Creek, near Belibrook, New South V\ ales 
14, 15. PseMrZ dZli n "* ^ of individuals shown in 8 and 9 
15. Dorsal view P ***’ Dynanute Creek, 15 miles from Orbost, Victoria. 14. Ventral view. 
All natural size 
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1. Hyh bkohr Warn* near Woy Woy, New South Wale. 

2. Hvla phyUochroa; Killara, New South W ale* 

3. liyla gracilenta; Cairns, Queensland 

4. Hyla caerulea; Queensland 
All natural size 
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1 



1. Ilyla infrafrenata; Cairns, Queensland 

2. Hyla chloris (Australian Museum No. 
Both natural size 


7485); Dunoon, Richmond River 








^ ^ . 
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1 . 

2 . 

3. 

4. 


lyla jervisiensis; National Park, New South Wales 


All natural size 
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2-' Hyt 2^' ChaJet 13 M^Kol: n T X*™ 0 ' Queensland 

3, 4. Hyla ewingi. 3. Killam^ U f 0 ’ NeW Wales 

^ ^? sc ^ us ^°» New South^Wales^ ^ a ^ eS * J uven ^ e specimens showing variation in dorsal pat 
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1. Hyla booroolongensis; Ebor, New ^“^^^urravembi, Nambucca River, New South Wales 

2. Hyla nasuta (Australian Museum No. 632 ). .. ^ Wales 

3. Hyla latopalmata; Prospect Reservoir near Paramatta, Ne» South 

4. Hyla lesueuri; Killara, New South Wales 

5. Hyla hrinosa ; Binna Burra, Queensland 
All natural size 
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• yta aurea aurea; East Lakes, New South Wales 

1 /v/i a2Z neU . (Austral ‘ an Museum No. 5687); Lindfield, New South Wales 
' h 2 T l ram {°: mts; Albury, New South Wales 
IMa »,nZ 0rn l (A “ stra,lan Museum No. 13818, holotype); Ulong, New South Wales 
All ♦ m ° or . et ’ Pemberton, Western Australia 
AH natural size a 





